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ABSTRACT	  
Packaging	  plays	  a	  key	  role	  in	  communicating	  product	  benefits	  to	  consumers	  at	  the	  point	  of	  sale	  (Rundh,	  2009).	  Oftentimes,	  designers	  use	  high	  visibility	  enhancements	  to	  help	  the	  package	  stand	  out	  among	  competitors.	  Although	  luxury	  products	  often	  use	  high-­‐end	  graphic	  techniques	  to	  convey	  high	  quality	  product,	  many	  private	  label	  package	  designers	  are	  also	  using	  these	  enhancements	  to	  attract	  attention	  to	  their	  products.	  Foil	  stamping	  is	  a	  high	  visibility	  enhancement	  that	  can	  create	  a	  rich	  and	  elegant	  effect	  on	  a	  package.	  The	  process	  involves	  transferring	  a	  thin	  layer	  of	  foil	  onto	  a	  substrate	  by	  using	  pressure	  and	  heat.	  	  	  
No	  quantitative	  research	  has	  been	  conducted	  to	  test	  the	  effects	  foil	  stamping	  has	  on	  consumer	  attention	  and	  purchase	  preferences.	  This	  research	  sought	  to	  understand:	  
RQ1:	  Will	  consumer	  attention	  be	  affected	  when	  foil	  stamping	  is	  present	  on	  a	  package	  when	  compared	  to	  the	  same	  package	  with	  no	  foil	  stamp?	  
RQ2:	  Will	  consumers	  purchase	  an	  item	  more	  often	  when	  foil	  stamping	  is	  present	  compared	  to	  the	  same	  item	  without	  foil	  stamping?	  
Through	  the	  collection	  of	  both	  quantitative	  and	  qualitative	  data,	  consumer	  attention	  and	  purchase	  preference	  were	  evaluated.	  Three	  different	  products	  were	  selected	  for	  evaluation	  for	  the	  study:	  popcorn,	  cereal	  (2	  varieties),	  and	  boxed	  pasta	  dinners.	  A	  total	  of	  172	  participants	  completed	  the	  study,	  which	  took	  place	  in	  a	  
	   iii	  
realistic,	  immersive	  shopping	  environment.	  Two	  eye	  tracking	  metrics,	  time	  to	  first	  fixation	  and	  total	  fixation	  duration,	  were	  collected	  using	  mobile	  eye	  tracking	  technology.	  	  Participant	  purchase	  decision	  was	  also	  analyzed.	  A	  qualitative	  survey	  was	  completed	  by	  participants,	  which	  recorded	  basic	  demographic	  questions	  as	  well	  as	  study-­‐related	  questions.	  Significance	  tests	  were	  performed	  to	  test	  for	  statistical	  differences	  in	  consumer	  attention	  behavior	  and	  purchase	  decision	  between	  the	  foil	  and	  control	  packages.	  	  	  
Overall,	  it	  was	  determined	  that	  consumer	  attention	  behavior	  varied	  among	  all	  three	  product	  categories.	  For	  some	  of	  the	  test	  samples,	  the	  addition	  of	  foil	  stamping	  positively	  affected	  consumer	  attention	  behavior	  and	  purchase	  decision.	  	  I	  other	  cases,	  the	  addition	  of	  foil	  stamping	  had	  no	  effect	  on	  consumer	  attention	  behavior	  and	  purchase	  decision,	  and	  for	  a	  few	  of	  the	  test	  samples,	  the	  addition	  of	  foil	  stamping	  negatively	  impacted	  consumer	  attention	  behavior.	  	  In	  addition	  to	  these	  findings,	  it	  is	  suggested	  that	  researchers	  who	  want	  to	  test	  how	  foil	  stamping	  will	  affect	  other	  product	  categories,	  should	  use	  the	  methodology	  presented	  in	  this	  research.	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CHAPTER	  ONE	  INTRODUCTION	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Packaging	  plays	  a	  key	  role	  in	  the	  point	  of	  sale	  for	  many	  products,	  especially	  in	  low	  involvement	  situations	  when	  the	  consumer	  has	  little	  time	  to	  make	  purchase	  decisions	  (Silayoi	  &	  Speece,	  2004).	  Due	  to	  competitive	  purchasing	  environments,	  it	  is	  necessary	  for	  package	  designers	  to	  create	  a	  package	  that	  will	  stand	  out	  among	  competing	  products	  (Hill,	  2011,	  Rundh,2009).	  One	  way	  to	  help	  a	  package	  “jump	  out”	  on	  a	  shelf	  is	  to	  add	  specialty	  printing	  techniques,	  known	  as	  high	  visibility	  enhancements.	  High	  visibility	  enhancements	  can	  be	  used	  on	  packaging	  to	  create	  a	  high-­‐end	  feel	  and	  help	  get	  the	  consumer’s	  attention	  (Klimchuk	  &	  Krasovec,	  2006).	  Particularly,	  foil	  stamping	  may	  be	  used	  to	  create	  a	  rich	  and	  elegant	  effect	  on	  a	  package.	  A	  foil	  stamped	  package	  can	  help	  differentiate	  a	  product	  and	  create	  an	  interactive	  visual	  experience	  for	  the	  consumer.	  	  
	  	  	  	  	  	  	  	  	  	  	  This	  research	  seeks	  to	  determine	  if	  foil	  stamping	  does,	  in	  fact,	  increase	  consumer	  attention	  in	  a	  retail	  environment	  for	  fast	  moving	  consumer	  goods.	  Purchase	  behavior	  was	  analyzed	  to	  determine	  if	  adding	  foil	  stamping	  increase	  sales.	  It	  was	  hypothesized	  that	  adding	  foil	  stamping	  to	  a	  package	  will	  decrease	  the	  amount	  of	  time	  it	  takes	  the	  participant	  to	  first	  fixate	  on	  the	  product	  and	  increase	  the	  total	  time	  the	  participant	  fixates	  on	  the	  product.	  It	  was	  also	  hypothesized	  that	  
	   2	  
participants	  will	  select	  and	  item	  for	  purchase	  more	  often	  when	  foil	  stamping	  is	  present.	  
	  	  	  	  	  	  	  	  	  	  A	  methodology	  was	  developed	  to	  gather	  data	  through	  eye	  tracking	  technology,	  purchase	  preference,	  and	  a	  qualitative	  survey.	  The	  study	  evaluated	  three	  different	  grocery	  product	  categories:	  popcorn,	  cereal,	  and	  boxed	  pasta	  dinners.	  Within	  this	  research,	  eye	  tracking	  technology	  was	  used	  to	  collect	  quantitative	  data	  for	  two	  different	  eye	  tracking	  metrics,	  time	  to	  first	  fixation	  and	  total	  fixation	  duration.	  A	  statistical	  analysis	  was	  completed	  to	  compare	  consumer	  attention	  differences	  for	  products	  containing	  foil	  stamping	  vs.	  the	  same	  product	  with	  no	  foil	  stamping.	  The	  ultimate	  goal	  of	  this	  research	  is	  to	  develop	  a	  value	  proposition	  for	  foil	  stamping	  in	  terms	  of	  consumer	  attention.	  Specifically,	  this	  research	  aims	  to	  assist	  brand	  owners	  in	  deciding	  if	  featuring	  foil	  stamping	  on	  their	  packaging	  is	  worth	  the	  change	  in	  consumer	  attention	  compared	  to	  the	  same	  package	  without	  foil	  stamping.	  
	  	  	  	  	  	  	  	  	  
	   3	  
CHAPTER	  TWO	  
REVIEW	  OF	  LITERATURE	  
	  
Influence	  of	  Package	  Design	  
Packaging	  can	  be	  divided	  into	  three	  core	  functions.	  The	  first	  function	  of	  packaging	  is	  protection	  during	  the	  movement	  of	  the	  product.	  The	  package	  should	  contain	  and	  protect	  its	  contents	  during	  handling,	  shipping,	  and	  distribution.	  Marketing	  is	  considered	  to	  be	  the	  second	  function	  of	  packaging.	  	  This	  function	  has	  a	  strategic	  purpose	  and	  can	  help	  the	  product	  stand	  out	  among	  competitors.	  The	  intent	  of	  the	  package	  is	  to	  attract	  attention	  to	  the	  product	  and	  establish	  the	  brand	  image.	  	  The	  final	  function	  of	  packaging	  combines	  both	  logistics	  and	  marketing.	  The	  package	  should	  serve	  as	  a	  convenient	  way	  to	  handle	  and	  store	  the	  product.	  In	  some	  cases	  the	  package	  may	  facilitate	  the	  use	  of	  the	  product.	  It	  can	  be	  difficult	  to	  separate	  the	  marketing	  and	  logistical	  functions	  of	  packaging,	  so	  designers	  are	  developing	  competitive	  strategies	  to	  integrate	  both	  functions	  (Pendergrast	  &	  Pitt,	  1996).	  
Packaging	  is	  an	  essential	  part	  during	  the	  point-­‐of-­‐sale.	  The	  visual	  elements	  of	  a	  package	  play	  a	  key	  role	  in	  communicating	  product	  benefits	  to	  the	  customer	  (Rundh,	  2009).	  This	  is	  especially	  effective	  in	  low	  involvement	  situations,	  when	  the	  consumer	  has	  little	  time	  to	  consider	  other	  aspects	  of	  the	  product.	  The	  purchasing	  environment	  is	  currently	  changing	  as	  packaged	  food	  products	  are	  moving	  into	  much	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larger	  stores	  and	  hypermarkets.	  This	  emphasizes	  the	  key	  importance	  of	  package	  design	  in	  these	  competitive	  markets.	  The	  package	  is	  primarily	  responsible	  for	  communication	  and	  branding	  at	  the	  point	  of	  sale	  (Silayoi	  &	  Speece,	  2004).	  
Technological	  advances	  and	  innovations	  have	  revolutionized	  the	  packaging	  industry,	  especially	  food	  packaging.	  The	  goal	  of	  a	  food	  package	  has	  always	  been	  to	  provide	  safe	  storage	  for	  the	  product	  while	  protecting	  it	  from	  the	  outside	  environment.	  Innovations	  in	  technology	  have	  helped	  evolve	  the	  aesthetic	  side	  of	  package	  design,	  and	  allowed	  designers	  to	  create	  packages	  that	  will	  “jump	  out”	  at	  the	  consumer.	  Designers	  are	  advised	  to	  create	  lively	  packages	  with	  bold	  colors,	  striking	  fonts	  and	  creative	  illustrations.	  (Gofman	  et	  al.,	  2009).	  	  
Packaging	  is	  typically	  the	  first	  part	  of	  the	  brand	  experience	  for	  the	  consumer.	  	  Sometimes	  it	  may	  even	  be	  the	  sole	  influencer	  in	  a	  consumer’s	  decision	  to	  purchase	  a	  product	  (Hill,	  2011).	  	  Packaging	  is	  especially	  important	  due	  to	  the	  fact	  that	  there	  are	  so	  many	  choices	  for	  consumers	  and	  little	  time	  to	  make	  these	  choices.	  It	  is	  necessary	  for	  a	  package	  to	  immediately	  have	  a	  strong	  impact	  on	  the	  shelf	  (Hill,	  2011).	  	  The	  package	  often	  projects	  the	  initial	  impression	  about	  a	  brand’s	  quality	  or	  value.	  The	  shopper	  may	  rely	  more	  heavily	  on	  a	  package	  for	  a	  product	  that	  is	  not	  presented	  in	  its	  final	  form,	  such	  as	  many	  food	  items.	  The	  package	  is	  required	  to	  give	  the	  consumer	  an	  idea	  of	  the	  product	  in	  its	  prepared	  state.	  A	  package	  must	  not	  only	  get	  a	  shopper’s	  attention	  but	  also	  communicate	  functional,	  informational,	  and	  experiential	  benefits	  to	  the	  consumer.	  In	  additional	  to	  acting	  as	  the	  communication	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vehicle,	  the	  package	  must	  be	  consistent	  with	  the	  brand’s	  image	  (Underwood	  &	  Klein,	  2002).	  
Prior	  studies	  have	  measured	  the	  impact	  of	  package	  appearance	  on	  consumer	  attention,	  visual	  attention	  during	  brand	  choice,	  and	  effects	  of	  product	  imagery	  on	  consumer	  attention	  and	  choice.	  Previous	  research	  suggests	  that	  packaging	  form,	  function,	  and	  appearance	  can	  be	  a	  powerful	  influencer	  of	  a	  consumer’s	  attention	  to	  a	  product	  and	  purchase	  choice	  (Underwood	  &	  Klein,	  2002).	  	  
	  
High	  Visibility	  Enhancements	  +	  Masstige	  Packaging	  
Masstige	  packaging	  refers	  to	  products	  that	  are	  produced	  with	  a	  high-­‐end	  appeal	  but	  can	  be	  sold	  for	  low	  prices.	  The	  term	  masstige	  literally	  means	  “luxury	  for	  the	  masses”(Roncarelli	  &	  Ellicot,	  2010).	  	  Luxury	  packaging	  focuses	  mainly	  on	  how	  the	  package	  looks	  and	  feels.	  In	  some	  cases,	  the	  packaging	  is	  the	  product	  and	  the	  unique	  design	  of	  the	  package	  adds	  value	  to	  the	  product.	  Experimentation	  in	  this	  type	  of	  packaging	  has	  included	  special	  pigments,	  metallic	  additives,	  and	  even	  blown	  glass	  (“Prototyping	  &	  Modelling:	  Shaping	  Luxury,”	  2009).	  	  
	  The	  visual	  qualities	  of	  luxury	  packaging	  tend	  to	  be	  both	  unique	  and	  familiar.	  This	  combination	  is	  extremely	  important,	  especially	  when	  making	  a	  more	  considered	  purchase.	  	  When	  it	  comes	  to	  high-­‐end	  products,	  highly	  crafted	  work	  can	  often	  convey	  a	  high	  quality	  brand	  image	  and	  differentiate	  the	  product	  from	  its	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competitors	  (“Prototyping	  &	  Modelling:	  Shaping	  Luxury,”	  2009).	  	  The	  product	  does	  not	  necessarily	  have	  to	  be	  an	  expensive	  or	  lavish	  item	  to	  use	  these	  luxury	  packaging	  techniques.	  Many	  private	  label	  package	  designers	  use	  high-­‐end	  graphic	  techniques	  to	  establish	  their	  brand	  identity	  (Roncarelli	  &	  Ellicot,	  2010).	  
High	  visibility	  enhancements	  can	  be	  used	  to	  create	  a	  luxurious	  feel	  and	  can	  help	  a	  package	  to	  stand	  out	  on	  the	  shelf	  amongst	  competitors.	  They	  will	  provide	  intriguing	  surfaces	  than	  will	  get	  the	  consumer’s	  attention.	  The	  effects	  can	  be	  either	  subtle	  or	  pronounced.	  There	  are	  a	  variety	  of	  special	  effects	  that	  can	  be	  added	  to	  a	  package	  label.	  Gloss	  varnish	  is	  one	  type	  that	  is	  used	  to	  enhance	  the	  appearance	  of	  prints.	  The	  varnish	  makes	  colors	  appear	  more	  vivid	  due	  to	  the	  reflection	  of	  light.	  A	  matte	  varnish	  is	  used	  to	  soften	  the	  appearance	  of	  an	  image.	  A	  UV	  varnish	  requires	  a	  special	  machine	  with	  ultraviolet	  drying	  capabilities	  in	  order	  to	  create	  a	  deluxe	  coating.	  This	  varnish	  appears	  very	  rich	  and	  luxurious.	  A	  spot	  UV	  varnish	  can	  be	  applied	  to	  only	  isolated	  areas,	  drawing	  attention	  to	  a	  certain	  part	  of	  the	  design	  (Klimchuk	  &	  Krasovec,	  2006).	  	  
Embossing	  is	  the	  creation	  of	  a	  raised	  image	  on	  the	  surface	  of	  the	  substrate	  by	  running	  the	  material	  through	  a	  pair	  of	  dies	  in	  the	  shape	  of	  the	  image.	  Heat	  and	  pressure	  are	  used	  to	  create	  the	  image	  by	  reshaping	  the	  surface	  of	  the	  paper.	  Several	  kinds	  of	  embossing	  styles	  include	  single,	  multilevel,	  and	  beveled	  effect.	  They	  can	  all	  be	  combined	  with	  ink,	  images	  or	  foil	  to	  create	  other	  enhancing	  effects	  (Klimchuk	  &	  Krasovec,	  2006).	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Foil	  Stamping	  	  
Foil	  stamping,	  embossing,	  and	  holography	  can	  create	  a	  rich	  and	  elegant	  effect	  on	  packaging	  that	  can	  help	  it	  stand	  out	  among	  competitors.	  These	  can	  create	  an	  interactive	  visual	  consumer	  experience	  that	  may	  not	  be	  achieved	  by	  conventional	  printing	  techniques.	  The	  technique	  can	  be	  applied	  to	  paperboard,	  metal,	  or	  plastic	  substrates.	  	  This	  method	  transfers	  an	  image	  in	  a	  think	  layer	  of	  foil	  onto	  the	  substrate	  by	  means	  of	  pressure	  and	  heat.	  The	  image	  is	  released,	  creating	  a	  laminate.	  Logos,	  text,	  and	  images	  are	  typically	  what	  is	  foil	  stamped	  on	  a	  package	  (Klimchuk	  &	  Krasovec,	  2006).	  One	  relatively	  simple	  and	  low	  cost	  type	  of	  foil	  stamping	  is	  known	  as	  flat	  foil	  stamping.	  A	  flat	  metal	  stamp	  transfers	  the	  foil	  onto	  the	  substrate,	  resulting	  in	  a	  slight	  rise	  on	  the	  surface.	  A	  sculpted	  foil	  stamping	  design	  is	  noticeably	  raised	  from	  the	  surface.	  Sculpted	  dies	  are	  usually	  carved	  by	  hand	  and	  made	  from	  brass.	  Vertical	  and	  peripheral	  foil	  stamping	  can	  both	  be	  used	  on	  cylindrical	  substrates	  (Roncarelli	  &	  Ellicot,	  2010)	  .	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Figure	  1:	  A	  brass	  engraved	  foil	  stamping	  die	  Retrieved	  from:	  http://www.lasercombgroup.com/flat_fluted_foiling_dies.asp	  	  
To	  begin	  the	  foil	  stamping	  process	  a	  metal	  die	  is	  mounted	  to	  a	  platen	  and	  heated.	  The	  foil	  is	  placed	  between	  the	  die	  and	  the	  substrate	  to	  be	  imprinted.	  The	  die	  is	  pressed	  against	  the	  foil.	  The	  pressure	  and	  heat	  allow	  the	  coloring	  layer	  of	  the	  foil	  roll	  to	  bind	  to	  the	  material.	  Basic	  foil	  stamping	  is	  also	  known	  as	  flat	  stamping,	  hot	  stamping,	  gold	  stamping,	  blocking,	  of	  leafing.	  This	  type	  of	  basic	  foil	  stamping	  produces	  only	  a	  flat	  image.	  However,	  it	  can	  be	  combined	  with	  embossing	  to	  produce	  a	  raised	  image	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	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Figure	  2:	  Hot	  foil	  stamping	  process	  Retrieved	  from:	  http://ohsobeautifulpaper.com/2011/04/the-­‐printing-­‐process-­‐foil-­‐stamping/	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   Several	  different	  types	  of	  foil	  stamping	  can	  be	  applied	  to	  a	  package.	  Refractive	  foil	  stamping	  gives	  an	  etched	  feel	  to	  the	  foil	  stamp.	  A	  flat	  stamp	  die	  containing	  crosshatched	  lines	  is	  in	  this	  process.	  These	  lines	  add	  texture	  and	  dimension	  to	  the	  stamp	  and	  emphasize	  the	  spectral	  reflections	  of	  color	  in	  the	  metallic	  foil.	  “Foil	  over	  foil”	  is	  an	  application	  where	  more	  than	  one	  layer	  of	  foil	  is	  applied.	  In	  this	  process,	  an	  additional	  pass	  through	  the	  stamping	  press	  is	  required.	  This	  allows	  for	  special	  color	  options	  of	  the	  foil	  stamped	  image	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  
	  
	  
Figure	  3:	  A	  flat	  foil	  stamped	  image	  Retrieved	  from:	  http://www.minespress.com/foil-­‐stamped-­‐folders	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   The	  “stamp	  and	  bump”	  is	  another	  foil	  stamping	  process	  that	  allows	  for	  versatility	  in	  the	  design.	  Only	  one	  embossing	  die	  is	  needed	  for	  this	  process.	  This	  technique	  requires	  an	  initial	  pass	  of	  flat	  stamping	  through	  the	  press	  followed	  by	  a	  second	  pass	  of	  embossing	  or	  debossing	  the	  stamped	  area	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  
	   Combination	  stamping	  is	  a	  process	  in	  which	  foil	  stamping	  and	  embossing	  are	  done	  simultaneously	  in	  one	  pass	  through	  the	  press.	  	  This	  process	  is	  also	  known	  as	  foil	  embossing.	  A	  brass-­‐sculptured	  embossing	  die	  is	  used	  with	  a	  foil	  breakage	  edge	  is	  used.	  Registration,	  paper	  texture	  and	  thickness	  of	  the	  stock	  must	  all	  be	  considered	  in	  this	  process	  to	  ensure	  a	  successful	  printing	  run	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  	  	  
	  
	   	   Figure	  4:	  A	  combination	  foil	  stamped	  image	  Retreived	  from:	  http://www.hestongraphics.com/foil-­‐stamping/	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Foil	  stamping	  is	  considered	  to	  be	  an	  environmentally	  safe	  process.	  No	  solvents,	  inks,	  or	  vapors	  are	  used	  in	  the	  foil	  stamping	  process.	  Foil	  stamped	  paper	  can	  be	  recycled.	  Two	  independent	  studies	  were	  run	  to	  determine	  if	  foil	  stamped	  paper	  was	  in	  fact	  recyclable	  and	  biodegradable	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  
The	  objective	  of	  one	  study	  was	  to	  determine	  if	  there	  were	  any	  differences	  in	  the	  disintegration	  by	  biodegradation	  in	  landfill	  disposals	  from	  a	  variety	  of	  substrates	  printed	  with	  different	  foils.	  After	  6	  weeks	  in	  the	  landfill,	  very	  little	  degradation	  had	  occurred.	  However,	  after	  12	  weeks	  a	  significant	  difference	  in	  degradation	  had	  occurred.	  This	  clearly	  showed	  that	  foil	  had	  no	  visible	  effect	  on	  the	  rate	  of	  biodegradability.	  Each	  of	  the	  samples	  was	  completely	  broken	  down.	  A	  second	  study	  was	  conducted	  to	  determine	  whether	  foil	  affected	  the	  repulpability	  of	  the	  substrate.	  	  The	  findings	  showed	  that	  the	  foil	  and	  ink	  on	  the	  substrate	  were	  completely	  removed	  by	  the	  flotation	  de-­‐inking	  process.	  No	  tacky	  particles	  remained	  once	  the	  paper	  was	  repulped	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  
“Fill	  in”	  is	  a	  term	  used	  to	  describe	  bridging	  between	  the	  open	  areas	  of	  a	  character	  that	  can	  affect	  the	  legibility	  of	  the	  text.	  If	  the	  bridging	  is	  too	  large	  it	  can	  cause	  air	  entrapment,	  which	  causes	  the	  foil	  not	  to	  adhere	  to	  certain	  portions.	  Typefaces	  can	  appear	  bolder	  when	  foiled,	  so	  the	  type	  should	  be	  set	  loosely	  so	  the	  text	  can	  remain	  legible.	  	  When	  foil	  stamping,	  it	  is	  sometimes	  necessary	  to	  make	  two	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passes	  through	  the	  press	  if	  both	  large	  solid	  areas	  and	  fine	  details	  are	  needed	  on	  the	  same	  piece	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  
	   Many	  foils	  have	  a	  wide	  temperature	  range,	  however,	  not	  all	  foil	  can	  be	  run	  through	  a	  laser	  printer.	  This	  will	  depend	  on	  the	  operating	  temperature	  of	  the	  fuser	  roller	  and	  the	  foils	  temperature	  tolerances.	  Dry,	  textured,	  parchment	  and	  recycled	  stocks	  can	  have	  low	  adherence	  properties,	  which	  will	  cause	  the	  foil	  to	  crack	  or	  dull	  under	  the	  extreme	  heat	  of	  the	  laser	  printer	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  
	   Where	  the	  foil	  images	  are	  placed	  in	  a	  design	  determines	  the	  number	  of	  passes	  needed	  through	  the	  press.	  Many	  variables	  should	  be	  considered	  when	  deciding	  how	  many	  press	  runs	  are	  needed.	  These	  include	  press	  type,	  direction	  of	  feed,	  images	  stamped,	  and	  foil	  types	  used.	  Metallic	  foils	  are	  completely	  opaque	  so	  it	  is	  unnecessary	  to	  knock	  out	  the	  part	  of	  the	  image	  to	  be	  foiled.	  If	  the	  foil	  is	  pearl	  or	  pigment	  and	  not	  completely	  opaque,	  then	  the	  image	  may	  need	  to	  be	  knocked	  out.	  If	  it	  is	  necassry	  to	  knock	  out	  part	  of	  the	  image,	  then	  a	  trap	  must	  be	  built	  into	  the	  design.	  A	  trap	  is	  defined	  as	  fattening	  up	  the	  foiled	  image	  so	  there	  is	  small	  amount	  of	  overlap	  onto	  the	  printed	  areas.	  This	  will	  account	  for	  the	  slight	  variance	  in	  registration	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	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Holograms	  	  
	   A	  hologram	  is	  a	  unique	  design	  element	  in	  which	  specially	  prepared	  foil	  creates	  the	  illusion	  of	  depth	  on	  a	  2-­‐D	  surface.	  	  Holograms	  can	  be	  used	  to	  create	  an	  area	  of	  emphasis	  or	  to	  dramatize	  a	  product	  or	  package.	  	  They	  can	  also	  be	  used	  for	  security	  purposes	  on	  products	  including	  identification	  cards	  and	  currency	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  
	  
Figure	  5:	  A	  holographic	  stamp	  on	  currency	  
Retrieved	  from:	  http://science.howstuffworks.com/hologram10.htm	  
	  
	   Dennis	  Garber,	  a	  Nobel	  Prize	  winning	  physicist,	  discovered	  that	  by	  splitting	  a	  light	  beam	  and	  using	  a	  special	  arrangement	  of	  mirrors	  around	  a	  subject,	  special	  optical	  information	  could	  then	  be	  stored	  in	  a	  high-­‐resolution	  photographic	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emulsion.	  	  When	  light	  was	  either	  reflected	  into	  or	  shown	  through	  the	  emulsion,	  an	  illusion	  of	  three-­‐dimensionality	  was	  created	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  
	   A	  technology	  was	  developed	  in	  the	  1980’s	  that	  enabled	  the	  holographic	  image	  to	  be	  transferred	  to	  a	  metallic	  plate	  and	  mass-­‐produced	  onto	  the	  mirror-­‐like	  surface	  of	  foil.	  	  Holograms	  can	  be	  produced	  as	  either	  random	  pattern	  or	  registered	  holograms.	  Random	  patterns	  consist	  of	  repeating	  patterns	  of	  shapes	  and	  no	  registration	  is	  required	  to	  apply	  it.	  Registered	  holograms	  must	  be	  aligned	  and	  produced	  with	  registration	  marks	  in	  the	  foil.	  	  A	  stamping	  press	  with	  special	  registration	  controls	  must	  be	  used	  to	  apply	  a	  registered	  hologram	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  
	   The	  four	  basic	  types	  of	  holographic	  images	  are	  holographic	  patterned	  foils,	  three-­‐dimensional	  holograms,	  multiple	  plane	  holograms,	  and	  stereograms.	  Holographic	  patterned	  foils	  are	  made	  up	  of	  a	  various	  elements	  or	  geometric	  design	  that	  are	  repeated	  in	  a	  random	  or	  structured	  pattern.	  The	  elements	  in	  the	  pattern	  will	  produce	  an	  illusion	  of	  depth	  as	  the	  view	  angle	  changes.	  These	  foils	  are	  lower	  cost	  because	  no	  registration	  is	  required	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  
	   Three-­‐dimensional	  holograms	  are	  created	  from	  inanimate	  objects.	  The	  illusion	  can	  be	  very	  realistic	  and	  the	  subject	  will	  appear	  to	  rotate	  as	  the	  view	  angle	  changes.	  Multiple	  plane	  holograms	  are	  created	  by	  layering	  images	  in	  up	  to	  four	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planes	  to	  create	  a	  3D	  scene.	  These	  planes	  may	  contain	  two-­‐dimensional	  shapes	  or	  three-­‐dimensional	  objects.	  	  A	  deeper	  plane	  is	  used	  to	  create	  a	  drop	  shadow	  to	  dramatically	  heighten	  the	  impression	  of	  depth.	  Each	  plane	  will	  appear	  to	  float	  at	  a	  different	  level,	  and	  when	  the	  view	  angle	  changes	  the	  object	  will	  shift	  position	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	  	  
	   Stereograms	  are	  three-­‐dimensional	  holograms	  that	  capture	  a	  sequence	  of	  live,	  moving	  models.	  A	  camera	  aids	  in	  the	  recording	  of	  the	  frames.	  These	  frames	  are	  then	  transferred	  to	  the	  foil.	  As	  the	  image	  is	  tilted,	  it	  creates	  the	  illusion	  of	  a	  three-­‐dimensional	  image	  moving	  forward	  and	  backward.	  These	  are	  much	  more	  expensive	  to	  produce	  that	  the	  other	  types	  of	  holograms	  (“A	  Different	  Breed:	  The	  designer’s	  guide	  to	  foil	  stamping	  &	  embossing,”	  2004).	   	  
	  
Consumer	  Attention	  
Consumer	  behavior	  at	  the	  point	  of	  sale	  is	  can	  be	  influenced	  by	  out-­‐of	  store	  brand	  preferences,	  but	  also	  by	  attention-­‐based	  factors	  that	  occur	  in-­‐store	  (Chandon,	  Hutchinson,	  Bradlow,	  &	  Young,	  2007)..	  	  The	  out-­‐of-­‐store	  memory	  based	  factors	  are	  not	  enough	  on	  cluttered	  shelves	  filled	  with	  competing	  products.	  Packaging	  designers	  and	  marketers	  much	  work	  together	  to	  create	  a	  “visual	  life”	  that	  increases	  in-­‐store	  attention	  (Chandon,	  Hutchinson,	  Bradlow,	  &	  Young,	  2007).	  Attractive	  packaging	  will	  get	  the	  consumer’s	  attention,	  which	  plays	  a	  key	  role	  in	  the	  buying	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process	  and	  can	  also	  bring	  in	  new	  customers	  (Clement,	  2007).	  	  Approximately	  90	  percent	  of	  consumers	  will	  make	  their	  purchase	  decision	  after	  only	  looking	  at	  the	  front	  of	  the	  package	  and	  85	  percent	  of	  these	  consumers	  will	  purchase	  an	  item	  without	  having	  picked	  up	  any	  alternative	  products	  (“Popai	  Study,	  in-­‐store	  decisions	  rule,”	  1996).	  People	  choose	  with	  their	  eyes,	  especially	  in	  a	  retail	  environment,	  this	  means	  that	  the	  visual	  stimuli	  present	  at	  the	  point	  of	  sale	  will	  influence	  the	  consumer’s	  decision	  to	  purchase.	  	  
If	  a	  consumer	  has	  a	  difficult	  time	  differentiating	  the	  quality	  of	  the	  brands	  in	  the	  marketplace,	  they	  will	  often	  choose	  a	  package	  that	  breaks	  through	  the	  clutter.	  In	  order	  to	  stand	  out	  on	  the	  shelf,	  a	  package	  needs	  to	  have	  distinctive	  features	  and	  it	  should	  communicate	  the	  product’s	  attributes.	  	  If	  a	  package	  can	  attract	  the	  consumer’s	  attention	  and	  influence	  their	  reactions	  through	  the	  package’s	  overall	  impression,	  the	  consumer’s	  purchase	  decision	  may	  be	  influenced	  regardless	  of	  their	  specific	  brand	  preference	  (Clement,	  2007)	  When	  looking	  at	  a	  package,	  a	  distinction	  is	  generally	  made	  between	  two	  components,	  the	  graphic	  component	  and	  the	  structural	  component.	  The	  graphic	  component	  includes	  shapes,	  colors,	  images,	  and	  typography.	  The	  structural	  component	  includes	  shape	  of	  the	  package,	  size,	  and	  materials	  (Ampuero	  &	  Vila,	  2006).	  
According	  to	  the	  cue	  utilization	  theory,	  consumers	  make	  up	  cue	  stimuli	  when	  they	  need	  them.	  In	  this	  model,	  the	  process	  begins	  with	  the	  consumer	  compares	  elements	  of	  several	  brands.	  They	  will	  then	  select	  one	  cue	  value,	  eliminating	  all	  of	  the	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brands	  that	  do	  have	  that	  particular	  cue.	  The	  consumer	  will	  then	  compare	  only	  two	  brands.	  The	  consumer’s	  unpredicted	  eye	  movements	  interrupt	  this	  strategy	  as	  the	  consumer’s	  attention	  is	  disrupted	  by	  visual	  elements	  of	  a	  distinct	  package	  design.	  Due	  to	  the	  overload	  of	  information,	  the	  consumer	  is	  forced	  to	  simplify	  the	  decision.	  	  This	  indicates	  that	  the	  decision	  strategy	  is	  impacted	  by	  visual	  stimuli	  (Clement,	  2007).	  	  
According	  to	  Olson	  and	  Jacoby,	  a	  package	  is	  an	  extrinsic	  cue	  that	  is	  not	  part	  of	  the	  physical	  product.	  	  The	  cue	  utilization	  theory	  suggests	  that	  consumers	  will	  use	  this	  extrinsic	  cue	  to	  indicate	  the	  quality	  of	  the	  product.	  This	  is	  most	  likely	  to	  happen	  when	  the	  consumer	  cannot	  evaluate	  intrinsic	  cues.	  	  Research	  shows	  that	  extrinsic	  cues	  more	  easily	  recognized	  and	  processed	  compared	  to	  intrinsic	  cues.	  This	  is	  especially	  true	  in	  the	  grocery	  industry	  (Richardson,	  1994).	  
Another	  model	  that	  discusses	  purchase	  behavior	  is	  called	  the	  self-­‐organizing	  criticality	  system.	  This	  model	  describes	  human	  behavior	  with	  drivers	  increasing	  in	  intensity	  until	  a	  tipping	  point	  is	  reached.	  The	  tipping	  point	  is	  defined	  as	  the	  critical	  point	  where	  consumers	  physically	  touch	  the	  product,	  likely	  resulting	  in	  the	  purchase	  of	  that	  product.	  The	  results	  from	  Clement’s	  study	  were	  found	  to	  be	  similar	  to	  this	  system.	  He	  found	  that	  the	  purchase	  process	  starts	  when	  the	  visual	  impact	  of	  a	  package	  on	  a	  shelf	  gains	  the	  consumer’s	  attention.	  This	  is	  called	  the	  pre-­‐attention	  phase.	  In	  the	  next	  phase,	  the	  packaging	  design	  builds	  up	  in	  the	  consumer’s	  mind	  until	  the	  tipping	  point	  is	  reached.	  	  Gaze	  time	  was	  much	  longer	  when	  the	  packaging	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was	  actually	  in	  the	  consumer’s	  hand,	  indicating	  that	  a	  visual	  cue	  caused	  the	  consumer	  to	  pick	  up	  the	  product	  (Clement,	  2007).	  
Packaging	  is	  not	  only	  present	  in	  the	  retail	  environment,	  but	  it	  becomes	  a	  part	  of	  the	  purchaser’s	  life.	  	  Once	  it	  is	  transferred	  it	  then	  forms	  the	  live	  experience	  between	  the	  brand	  and	  the	  consumer	  (Ampuero	  &	  Vila,	  2006).	  As	  consumer	  demand	  changes,	  pressure	  is	  put	  on	  the	  suppliers	  to	  come	  up	  with	  new	  solutions.	  	  Retail	  product	  managers	  are	  using	  new	  techniques	  and	  designs	  in	  order	  to	  give	  their	  products	  an	  edge	  among	  competitors	  (Rundh,	  2009).	  
	  
Search	  Process	  
Research	  suggests	  that	  consumer	  interactions	  with	  the	  retail	  environment	  generally	  consist	  of	  either	  goal-­‐directed	  prepurchase	  behavior	  or	  an	  exploratory	  browsing	  behavior	  (Titus	  &	  Everett,	  1995).	  Goal-­‐directed	  search	  occurs	  when	  a	  consumer	  uses	  a	  stored	  search	  routine	  to	  gather	  information.	  For	  example,	  a	  consumer	  may	  understand	  that	  a	  “yellow”	  feature	  can	  be	  used	  to	  locate	  a	  mustard	  product	  on	  the	  condiment	  aisle	  in	  a	  supermarket.	  Consumers	  vary	  in	  knowledge	  about	  certain	  brands	  or	  products	  based	  on	  their	  own	  personal	  experience.	  Prior	  knowledge	  of	  a	  product	  will	  affect	  the	  consumer’s	  pre-­‐purchase	  search	  activities	  (Mattila	  &	  Wirtz,	  2002).	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Exploratory	  visual	  search	  occurs	  when	  a	  consumer	  does	  not	  have	  the	  motivation	  to	  search	  efficiently	  (Janiszewski,	  1998).	  	  Consumer	  behavior	  contains	  many	  exploratory	  components	  that	  include	  risk	  taking	  in	  product	  choices,	  adoption	  of	  new	  products	  and	  stores,	  variety	  in	  purchase	  behavior,	  browsing	  behavior,	  and	  curiosity-­‐motivated	  information	  seeking	  behavior.	  All	  of	  these	  satisfy	  a	  consumers	  urge	  to	  know	  more	  information	  about	  a	  stimulus	  and	  allow	  for	  novel	  purchasing	  experiences	  (Baumgartner	  &	  Steenkamp,	  1996).	  	  
Consumers	  use	  exploratory	  search	  methods	  when	  they	  are	  not	  actively	  searching	  for	  information.	  The	  exploratory	  search	  process	  determines	  whether	  attention	  will	  shift	  and	  where	  the	  attention	  will	  shift	  to	  when	  needed.	  	  Information	  is	  gathered	  by	  attending	  to	  the	  focal	  material,	  the	  stimulus	  that	  is	  currently	  attended,	  however,	  non-­‐focal	  materials,	  surrounding	  stimuli	  that	  are	  unattended,	  at	  some	  point	  will	  surpass	  the	  demand	  for	  attention.	  Exploratory	  search	  may	  take	  longer	  to	  complete	  than	  goal-­‐directed	  search	  because	  the	  consumer	  may	  look	  at	  all	  of	  the	  stimuli	  (Janiszewski,	  1998).	  
Both	  types	  of	  interactions	  require	  the	  consumer	  to	  navigate	  their	  way	  through	  a	  retail	  shopping	  environment	  (Titus	  &	  Everett,	  1995).	  Information	  search	  often	  consists	  of	  top-­‐down	  decisions,	  where	  and	  how	  to	  find	  information,	  and	  bottom-­‐up	  decisions,	  how	  to	  visually	  explore	  the	  environment	  (Janiszewski,	  1998).	  Consumers	  who	  have	  a	  particular	  product	  in	  mind,	  must	  still	  physically	  locate	  the	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desired	  product.	  Browsing	  consumers	  must	  rely	  more	  on	  sensory	  stimulation	  from	  the	  shopping	  environment	  (Titus	  &	  Everett,	  1995).	  	  
The	  two	  factors	  that	  primarily	  influence	  the	  complexity	  of	  the	  visual	  environment	  are	  salience	  and	  layout.	  Salience	  allows	  a	  product	  to	  be	  more	  prominent	  and	  garner	  more	  attention	  than	  competing	  products	  on	  the	  shelf.	  Size	  and	  contrast	  are	  two	  important	  aspects	  of	  a	  product	  that	  can	  increase	  the	  likelihood	  of	  selecting	  that	  product	  for	  attention.	  Contrast	  occurs	  when	  a	  stimulus	  can	  be	  easily	  differentiated	  from	  neighboring	  stimuli,	  usually	  by	  having	  a	  distinctive	  feature.	  Layout	  can	  be	  useful	  in	  making	  the	  information	  search	  more	  efficient.	  	  Limiting	  consumer	  attention	  to	  a	  smaller	  area	  of	  information	  allows	  the	  search	  process	  to	  occur	  more	  quickly.	  Consumer	  may	  use	  both	  salience	  and	  layout	  to	  complete	  the	  information	  search	  task	  more	  quickly	  (Janiszewski,	  1998).	  
	  
Consumer	  Decision	  Making	  
From	  a	  traditional	  decision-­‐making	  perspective,	  a	  decision	  occurs	  when	  a	  consumer	  recognizes	  a	  buying	  problem,	  which	  is	  then	  followed	  by	  a	  search	  activity	  to	  solve	  that	  problem	  (Bloch,	  Sherrell,	  &	  Ridgway,	  2014).	  Consumers	  are	  faced	  with	  a	  continuously	  changing	  market	  and	  a	  vast	  amount	  of	  products	  or	  services	  choices,	  requiring	  them	  to	  make	  hard	  decisions	  regarding	  purchasing	  and	  using	  products	  or	  services	  (Bettman,	  Johnson,	  &	  Payne,	  1991).	  One	  influential	  assumption	  in	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consumer	  research	  is	  that	  the	  consumer	  must	  go	  through	  the	  decision	  making	  process	  before	  a	  purchase.	  Consumer	  behavior	  researchers	  mostly	  all	  agree	  that	  the	  basis	  of	  the	  decision	  making	  process	  contains:	  (1)	  At	  least	  two	  alternatives	  exist,	  so	  a	  choice	  must	  be	  made,	  (2)	  the	  consequences	  of	  each	  alternative	  are	  evaluated	  regarding	  the	  consumer’s	  goals	  and	  objectives,	  (3)	  one	  alternative	  if	  chosen	  by	  a	  decision	  rule	  or	  evaluative	  procedure,	  and	  (4)	  information	  from	  external	  sources	  is	  processed	  during	  the	  decision	  rule	  or	  evaluative	  procedure	  (Olshavsky	  &	  Granbois,	  1979).	  	  
The	  first	  step	  in	  understanding	  the	  decision	  making	  process	  is	  to	  conduct	  a	  task	  analysis	  of	  consumer	  choice.	  Alternatives,	  attributes	  of	  value,	  and	  uncertainties	  are	  all	  elements	  that	  make	  up	  a	  choice.	  Next,	  the	  way	  information	  is	  presented	  in	  the	  environment	  should	  be	  analyzed,	  both	  in	  what	  information	  is	  available	  and	  how	  it	  is	  presented.	  Finally,	  one	  must	  look	  at	  outside	  factors	  that	  can	  influence	  a	  consumer’s	  choice	  (Bettman	  et	  al.,	  1991).	  
Information	  is	  available	  to	  the	  consumer	  through	  advertisements,	  packaging,	  displays	  and	  brochures.	  The	  price	  of	  a	  product	  and	  the	  type	  of	  store	  in	  which	  it	  is	  sold	  may	  also	  indirectly	  communicate	  information	  about	  the	  product.	  Other	  factors	  can	  provide	  information	  to	  the	  consumer	  including	  prior	  experience,	  observations,	  and	  publications	  (Bettman	  et	  al.,	  1991).	  
Some	  tasks,	  such	  as	  buying	  a	  car,	  are	  more	  important	  to	  the	  consumer	  than	  a	  smaller	  task,	  like	  buying	  a	  grocery	  product.	  	  Often,	  more	  important	  decisions	  will	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have	  greater	  consequences,	  so	  the	  consumer	  will	  search	  for	  a	  great	  deal	  of	  information	  and	  devote	  more	  time	  to	  making	  the	  decision.	  Other	  factors	  will	  affect	  how	  a	  consumer	  responds	  to	  a	  decision	  task.	  These	  include	  time	  pressures,	  characteristics	  of	  alternatives,	  varying	  importance	  of	  attributes,	  individual	  knowledge	  differences,	  and	  social	  factors	  (Bettman	  et	  al.,	  1991).	  
	  
Visual	  Attention	  +	  Eye	  Tracking	  
	   Humans’	  capacity	  for	  information	  processing	  is	  limited.	  Therefore,	  in	  order	  to	  successfully	  process	  a	  stimulus,	  a	  person	  must	  focus	  their	  mental	  capacities	  only	  on	  a	  certain	  selection	  of	  the	  stimulus	  at	  a	  time.	  When	  a	  person	  inspects	  a	  visual	  scene,	  they	  are	  able	  to	  construct	  a	  rational	  representation	  of	  the	  entire	  scene	  by	  piecing	  together	  smaller	  regions	  (Duchowski,	  2007).	  	   	  
	   Eye	  tracking	  is	  a	  term	  describing	  the	  techniques	  used	  to	  measure	  a	  person’s	  point	  of	  gaze	  (Gofman	  et	  al.,	  2009).	  Eye	  tracking	  is	  important	  because	  it	  can	  provide	  insight	  into	  what	  draws	  in	  an	  observers	  attention	  and	  what	  they	  find	  interesting	  about	  an	  object	  or	  a	  scene.	  In	  order	  to	  relate	  a	  person’s	  eye	  movements	  to	  attention,	  it	  is	  important	  to	  understand	  what	  visual	  attention	  is	  first	  (Duchowski,	  2007).	  	  
	   An	  ‘eye	  tracker’	  describes	  a	  device	  that	  measures	  and	  tracks	  eye	  movements.	  Multiple	  metrics	  can	  be	  analyzed	  to	  understand	  the	  subject’s	  fixation	  behavior.	  The	  two	  basic	  forms	  of	  eye	  movements	  are	  known	  as	  ‘fixations’	  and	  
	   24	  
‘saccades’.	  	  	  Fixations	  are	  pauses	  in	  eye	  movements	  on	  a	  specific	  visual	  field.	  Fixations	  are	  made	  up	  rapid	  eye	  movements	  known	  as	  microsaccades.	  (Duchowski,	  2007)	  A	  fixation	  lasts	  for	  an	  average	  of	  200-­‐300	  milliseconds.	  A	  ‘gaze	  path’	  is	  a	  combination	  of	  fixations	  and	  saccades	  (Gofman	  et	  al.,	  2009).	  The	  pattern	  of	  fixations	  produced	  by	  an	  observer	  is	  guided	  by	  both	  the	  properties	  of	  the	  scene	  and	  the	  observer’s	  own	  personal	  goals	  and	  interests	  (Hoffman	  &	  Subramaniam,	  1995).	  	  
	   A	  saccade	  is	  a	  rapid	  eye	  movement	  that	  occurs	  between	  fixations	  when	  a	  person	  is	  focuses	  on	  a	  stimuli	  within	  a	  visual	  field.	  	  They	  are	  used	  to	  reposition	  the	  fovea	  within	  in	  the	  field	  of	  view.	  	  On	  average,	  saccades	  last	  between	  50	  and	  150	  milliseconds	  and	  can	  occur	  several	  times	  per	  second	  (Gofman	  et	  al.,	  2009).	  Saccadic	  eye	  movements	  include	  the	  “jump	  and	  rest”	  fixation	  movements	  that	  occur	  when	  an	  observer	  scans	  a	  visual	  scene	  (Young	  &	  Sheena,	  1975).	  	  
	   Experimental	  physiologists	  and	  psychologists	  first	  used	  eye	  tracking	  in	  the	  late	  1800’s.	  The	  equipment	  was	  often	  crafted	  by	  the	  researcher	  and	  was	  intrusive	  to	  the	  subject.	  Over	  time	  the	  eye	  tracking	  technology	  has	  advanced.	  The	  equipment	  has	  become	  more	  robust,	  less	  intrusive,	  and	  quicker	  at	  computing	  results.	  These	  more	  modern	  eye	  trackers	  first	  appeared	  in	  the	  1930s.	  Recently,	  the	  technology	  has	  advanced	  even	  more	  and	  the	  eye	  trackers	  do	  not	  affect	  the	  subjects	  in	  any	  way	  (Gofman	  et	  al.,	  2009).	  
	   Just	  recently	  has	  eye	  tracking	  been	  considered	  as	  a	  way	  to	  gain	  consumer	  behavior	  insight.	  Human	  thinking	  is	  linked	  to	  where	  they	  people	  look,	  so	  eye	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tracking	  can	  be	  useful	  in	  consumer	  behavior	  research.	  The	  eye	  tracking	  technology	  follows	  the	  eye	  of	  the	  subject,	  tracking	  their	  exact	  eye	  movements	  while	  looking	  at	  an	  object	  (Gofman	  et	  al.,	  2009).	  Eye	  tracking	  is	  currently	  being	  used	  in	  almost	  every	  kind	  of	  marketing	  research	  including	  TV	  advertisements,	  billboards,	  websites,	  and	  packaging.	  
	  
	  
Figure	  6:	  A	  gaze	  plot	  visualization	  on	  a	  website	  	  
Retrieved	  from:	  http://www.aatresearch.org/services/neuromarketing/	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   Qualitative	  researchers	  are	  using	  eye	  tracking	  as	  a	  way	  to	  identify	  where	  a	  person	  looks.	  Even	  though	  the	  subject	  may	  not	  be	  aware	  of	  where	  they	  looked,	  a	  researcher	  can	  take	  the	  eye	  tracking	  information	  and	  get	  opinions	  about	  different	  areas	  of	  interest	  on	  an	  object,	  specifically	  a	  package	  (Gofman	  et	  al.,	  2009).	  Packaging	  designers	  can	  gather	  the	  data	  to	  show	  which	  areas	  of	  the	  package	  are	  attracting	  the	  most	  attention	  (Gofman	  et	  al.,	  2009).	  
	   Although	  eye	  tracking	  does	  not	  directly	  observe	  a	  person’s	  cognitive	  process,	  they	  are	  reflected	  in	  their	  gaze	  behavior.	  People	  do	  not	  randomly	  look	  at	  an	  image.	  Certain	  aspects	  will	  stand	  out	  more	  than	  others.	  For	  instance,	  items	  in	  the	  background	  will	  get	  less	  attention	  that	  an	  item	  in	  the	  foreground	  (Gofman	  et	  al.,	  2009).	  One	  outcome	  of	  eye	  tracking	  technology	  is	  a	  ‘heat	  map’.	  The	  heat	  map	  shows	  where	  the	  majority	  of	  attention	  was	  focused	  (Gofman	  et	  al.,	  2009).	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Figure	  7:	  An	  eye	  tracking	  ‘heat	  map’	  	  
Retrieved	  from:	  http://www.economist.com/news/technology-­‐quarterly/21567195-­‐computer-­‐interfaces-­‐ability-­‐determine-­‐location-­‐persons-­‐gaze	  
	  
Package	  Design	  Studies	  
	   Several	  studies	  have	  been	  conducted	  by	  the	  Foil	  Stamping	  &	  Embossing	  Association	  (FSEA)	  in	  an	  attempt	  to	  gain	  more	  understanding	  of	  how	  foil	  stamping	  affects	  consumer	  perception.	  Perception	  Research	  Services	  conducted	  a	  study	  to	  gain	  an	  understanding	  of	  consumer	  perception	  of	  packages	  containing	  foil	  stamping.	  Over	  1,500	  shopper	  interviews	  were	  conducted	  in	  person	  at	  mall-­‐based	  research	  facilities	  across	  the	  country.	  	  Seven	  product	  categories	  were	  tested	  including	  food	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and	  beverage	  products,	  health/beauty	  products	  and	  personal	  care	  products.	  A	  total	  of	  200	  participants	  for	  each	  product	  were	  run	  through	  the	  study	  (Foil	  Stamping	  
Strengthens	  Brand	  Identity,	  n.d.).	  	  
	   Half	  of	  these	  participants	  encountered	  the	  control	  package	  on	  the	  shelf,	  which	  contained	  no	  foil.	  The	  other	  half	  encountered	  an	  identical	  shelf,	  however	  the	  package	  contained	  foil.	  	  Each	  participant	  was	  given	  a	  shopping	  task	  from	  the	  shelf	  set.	  Then	  the	  researcher	  asked	  each	  participant	  which	  brands	  they	  could	  recall	  as	  the	  most	  intriguing.	  	  They	  were	  then	  asked	  to	  look	  at	  the	  shelf-­‐set	  directly	  and	  evaluate	  the	  test	  brand	  compared	  to	  other	  competitors	  based	  on	  overall	  appeal,	  packaging	  characteristics,	  expectations	  of	  the	  brand,	  brand	  imagery,	  and	  purchase	  interest.	  	  
	   This	  study	  found	  that	  the	  “shelf	  impact”	  of	  a	  foil	  package	  varied	  among	  the	  different	  categories.	  In	  some	  cases,	  foil	  stamping	  led	  to	  an	  increase	  in	  brand	  recall,	  but	  in	  other	  cases	  the	  foil	  had	  no	  impact.	  The	  in-­‐person	  interviews	  did	  show	  that	  a	  foil	  stamping	  consistently	  had	  a	  positive	  impact	  on	  appeal,	  expectations,	  and	  imagery.	  In	  a	  majority	  of	  the	  brands	  studied,	  the	  packages	  containing	  foil	  were	  rated	  significantly	  stronger	  than	  the	  identical	  package	  without	  foil.	  Purchase	  interest	  was	  also	  increased	  with	  the	  presence	  of	  foil	  stamping.	  Ultimately	  this	  experiment	  found	  that	  in	  no	  case	  did	  foil	  stamping	  detract	  from	  a	  package	  or	  negatively	  affect	  consumer	  perception,	  however	  there	  was	  no	  statistical	  evidence	  suggesting	  it	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strongly	  influenced	  or	  changed	  brand	  perception	  (Foil	  Stamping	  Strengthens	  Brand	  
Identity,	  n.d.).	  
	   Previous	  research	  has	  been	  conducted	  on	  package	  design	  using	  eye	  tracking	  equipment.	  In	  2012	  a	  study,	  completed	  by	  Josh	  Galvarino	  at	  Clemson	  University,	  was	  conducted	  to	  determine	  if	  there	  were	  consumer	  preference	  differences	  based	  on	  the	  graphical	  display	  vs.	  the	  physical	  display	  of	  a	  product	  in	  a	  package.	  Tobii	  eye	  tracking	  equipment	  and	  software	  was	  used	  to	  gather	  the	  consumer	  attention	  data.	  The	  experiment	  was	  conducted	  in	  an	  immersive	  retail	  environment.	  Participants	  were	  calibrated	  to	  the	  eye	  tracking	  glasses	  and	  then	  asked	  to	  complete	  a	  shopping	  task.	  Four	  different	  product	  types	  were	  tested:	  pizza,	  donuts,	  pasta,	  and	  bacon.	  A	  control	  package	  was	  created	  for	  each	  product	  along	  with	  several	  variable	  packages	  that	  had	  different	  sized	  windows	  to	  display	  the	  physical	  product.	  Three	  different	  eye	  tracking	  metrics	  were	  tested.	  One	  of	  the	  metrics	  was	  to	  see	  how	  quickly	  a	  subject	  fixated	  on	  a	  product.	  The	  other	  two	  metrics	  looked	  at	  how	  long	  the	  fixated	  on	  the	  product	  and	  how	  many	  different	  fixations	  occurred.	  Pairwise	  t-­‐tests	  were	  completed	  to	  test	  for	  statistical	  significance.	  Eye	  tracking	  data	  showed	  no	  statistical	  significant	  differences	  for	  graphical	  display	  vs.	  physical	  display.	  Galvarino	  did	  find	  that	  the	  packages	  displaying	  the	  physical	  product	  were	  selected	  for	  purchase	  significantly	  more	  often	  than	  packages	  with	  only	  a	  graphical	  display	  (Galvarino,	  2012).	  	  
	   In	  a	  similar	  study	  conducted	  at	  Clemson	  University,	  the	  shelf	  presence	  of	  full	  body	  graphic	  labels	  vs.	  partial	  body	  labels	  on	  beverage	  bottles	  was	  evaluated	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(Gomes	  2012).	  Eye	  tracking	  data	  and	  purchase	  preference	  were	  examined	  to	  determine	  if	  a	  full	  body	  label	  attracted	  more	  attention	  than	  a	  partial	  body	  label.	  The	  data	  revealed	  that	  the	  attention	  was	  equal	  for	  both	  label	  types.	  Regarding	  purchase	  preference,	  participants	  selected	  partial	  body	  labels	  more	  often	  than	  full	  body	  labels.	  A	  follow-­‐up	  survey	  determined	  that	  participant	  wanted	  to	  see	  the	  product	  when	  shopping	  for	  a	  beverage.	  Overall,	  this	  study	  found	  that	  full	  body	  labels	  do	  not	  have	  any	  apparent	  advantage	  over	  partial	  body	  labels	  (Gomes	  2012).	  	  
	   A	  team	  of	  researchers	  at	  Michigan	  State	  University	  completed	  another	  study	  using	  eye	  tracking	  to	  observe	  consumer	  attention	  behavior.	  	  The	  study’s	  objective	  was	  to	  identify	  if	  color	  contrast	  on	  produce	  packaging	  affected	  attentive	  behaviors	  and	  perceived	  quality.	  	  Six	  different	  types	  of	  produce	  were	  used	  in	  the	  study.	  Mesh	  bags	  were	  created	  for	  each	  type	  of	  produce.	  One	  bag	  was	  the	  same	  color	  as	  the	  produce,	  one	  was	  a	  complementary	  color,	  one	  was	  an	  analogous	  color,	  and	  one	  was	  a	  complementary-­‐analogous	  color.	  The	  participants	  were	  calibrated	  on	  an	  eye	  tracking	  computer	  monitor.	  Subjects	  were	  shown	  photographs	  of	  each	  of	  the	  produce	  in	  each	  color	  bag.	  Eye	  tracking	  data	  was	  analyzed	  to	  determine	  which	  treatment	  subjects	  looked	  at	  longer	  and	  the	  number	  of	  visual	  hits	  per	  treatment.	  If	  was	  determined	  that	  contrasts	  that	  were	  the	  same	  or	  analogous	  to	  the	  product	  garnered	  significantly	  more	  time	  than	  the	  complementary	  or	  complementary-­‐analogous	  bags.	  This	  study	  was	  useful	  in	  implementing	  an	  eye	  tracking	  methodology	  
	   31	  
to	  determine	  consumer	  attention	  behavior	  when	  designing	  packaging	  for	  food	  product.	  (Bix,	  Seo,	  &	  Sundar,	  2012)	  	  
Many	  studies	  have	  been	  conducted	  using	  eye	  tracking	  as	  a	  means	  of	  understanding	  consumer	  attention	  behavior.	  However,	  almost	  no	  quantitative	  research	  been	  performed	  using	  eye	  tracking	  as	  a	  way	  to	  determine	  consumer	  attention	  for	  products	  that	  contain	  high	  visibility	  enhancements,	  specifically	  foil	  stamping.	  Additionally,	  no	  research	  has	  been	  conducted	  to	  determine	  if	  the	  added	  cost	  of	  foil	  stamping	  is	  worth	  it	  in	  regards	  to	  sales	  volume.	  	  This	  study	  aims	  to	  quantitatively	  justify	  the	  use	  of	  foil	  stamping	  by	  evaluating	  consumer	  attention	  and	  determining	  whether	  that	  attention	  results	  in	  a	  purchase.	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CHAPTER	  THREE	  
MATERIALS	  AND	  METHODS	  
Objectives 
The purpose of this research is to determine if adding foil stamping to FMCG 
secondary packaging affects consumer attention and purchase decision. This experiment 
was conducted in the CUshop, an immersive consumer retail laboratory at Clemson 
University.  Data was collected using mobile eye tracking technology. Assessment of the 
eye tracking metrics, total fixation duration and time to first fixation, were completed to 
determine if there was a significant difference between consumer attention to packaging 
embellished with foil stamping compared to those without foil stamping. Participants’ 
purchase decision was also evaluated to determine if adding a foil stamping increased 
sales. A	  shopping	  list	  was	  provided	  to	  each	  participant	  before	  entering	  the	  CUshop	  so	  that	  items	  could	  be	  selected	  for	  purchase. Additionally, a survey was given to 
collect demographic and study related data. 
 
Hypotheses 
H1: Participants will have a shorter time to first fixation when foil stamping is present 
H2: Participants will have a longer total fixation duration when foil stamping is present 
H3: Participants will select an item for purchase more often when foil stamping is present 
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Participants 
This study had a total of 172 participants who were registered attendees of PMMI 
Pack Expo 2013 in Las Vegas, Nevada.  The participants consisted of 119 males and 53 
females and ranged in age from 17-65 years old. All participants were registered 
attendees of PackExpo 2013. All participants approached the study voluntarily and no 
incentive was given.  This study took place over a three-day period. Prior to the study, the 
participants were each given a different reference number to link their shopping list, eye 
tracking data, and survey data. 
 
Eye Tracking Apparatus  
Tobii™ Eye Tracking Glasses were used to record participants’ eye movements. 
The Eye Tracking Glasses are monocular video-based pupil and corneal reflection glasses 
and sample from the right eye. The glasses have a sampling rate of 30Hz with a 56” x 40” 
recording visual angle. A Tobii™ Recording Assistant gathers the eye tracking data, a 
snapshot of the area of analysis, a video of the participant’s visual field, and stores the 
positions of the IR markers on a memory card. In addition to gathering the data, the 
Recording Assistant guides the researcher through the calibration process and shows the 
quality of each calibration. The Tobii glasses plug directly into the Recording Assistant.  
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Figure 8: Tobii eye tracking glasses and Recording Assistant 
Retrieved from http://www.tobii.com/en/eye-tracking-
research/global/products/hardware/tobii-glasses-eye-tracker/#.Ut_vSSj0Ct8 
 
Infrared (IR) markers, each containing a unique ID number, were placed in cradles 
around the stimulus of interest. Using infrared light, these IR markers communicate their 
location to the glasses. An individual IR marker also functions as a tool to calibrate the 
participant to the glasses. 
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Figure 9: Tobii Infrared (IR) markers 
Retrieved from http://www.tobii.com/en/eye-tracking-
research/global/products/hardware/tobii-glasses-eye-tracker/#.Ut_vSSj0Ct8 
 
 
An area of analysis (AOA), defined by the placement of the IR markers, was used 
to collect fixation data for analysis. The AOA, which can also be thought of as a virtual 
plane, contained smaller areas of interest (AOI). The AOIs were also used to produce 
visualizations and gaze data for analysis.  Using the glasses, a snapshot was taken of each 
AOA allowing for gaze data to be collected for the particular area. Tobii™ Studio 
software was used to organize and analyze the data before exporting it to SPSS.  
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Figure 10: Example of AOA (Green), AOI (Red), IR markers (Yellow) 
Retrieved from http://www.acuity-ets.com/products_glasses.htm 
 
Generation of Stimuli  
The stimuli were provided by the Foil & Specialty Effects Association. Three 
different product categories were provided; cereal, popcorn, and a boxed pasta dinners. 
Each of these products represents a different category of grocery product and would most 
likely not appear on the same aisle of a supermarket. Both foil stamped and control 
versions of each package were provided.  All of the stimuli provided were Best Choice 
brand, a private label brand of Associated Wholesale Grocers (AWG).   
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Figure 11: Raisin Cereal 1 Stimuli - Control (Left) & Foil (Right) 
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Figure 12: Raisin Cereal 2 Stimuli - Control (Left) & Foil (Right) 
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Figure 13: Popcorn Stimuli – Control (Left) & Foil (Right) 
 
 
 
	   40	  
 
Figure 14: Boxed Pasta Dinner Stimuli - Control (Left) & Foil (Right) 
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CUShop™ 
The study took place at Clemson University’s 1,000+ square foot exhibitor booth 
at Pack Expo inside the Las Vegas Convention Center.  A separate 22’ x 18’4” room was 
designed to simulate a real grocery store, called CUshop™.  The CUshop ™ is a 
consumer experience eye tracking laboratory that provides an immersive shopping 
environment for the study to take place. The CUshop™ is permanently set up at The 
Sonoco Institute for Packaging Design and Graphics at Clemson University in Clemson, 
South Carolina. Prior to Pack Expo, the CUshop™ was disassembled and shipped to Las 
Vegas and set up before the tradeshow began.  
The CUshop™ contained four 12’ shelving units, three 4’ end caps, and two 
aisles. Each of the three product categories was set up on a different shelving unit. 
Graphics were placed on the walls to help transform the space into a grocery store. 
Number tags were placed on the shelves beneath each product so that participants could 
write down which item they preferred. Price was not taken into account in this 
experiment, as price would add another variable to be controlled.  
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Figure 15: Floor plan for Clemson University’s booth at PackExpo 2013. 
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Figure	  16:	  CUshop	  set	  up	  in	  Clemson’s	  booth	  at	  PackExpo	  2013	  
	  
Experimental	  Design	  
Five	  different	  package	  comparisons,	  a	  control	  and	  foil	  version	  of	  each	  package,	  were	  evaluated	  in	  the	  experiment	  over	  the	  course	  of	  three	  days.	  	  Each	  of	  the	  three	  product	  categories	  (cereal,	  popcorn,	  and	  boxed	  pasta	  dinners)	  was	  tested.	  There	  was	  a	  control	  day,	  in	  which	  the	  product	  did	  not	  have	  foil,	  and	  a	  day	  when	  the	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foil	  stamped	  products	  were	  displayed.	  The	  control	  and	  testing	  days	  varied	  among	  the	  three	  product	  categories	  to	  ensure	  that	  not	  all	  foil	  packages	  appeared	  on	  the	  shelves	  at	  one	  time.	  	  
Prior	  to	  entering	  CUshop™,	  participants	  were	  given	  a	  shopping	  list	  and	  instructed	  to	  write	  down	  the	  item	  number	  they	  would	  select	  to	  purchase.	  Raisin	  cereal,	  popcorn,	  and	  Easy	  Skillet™	  were	  all	  on	  the	  shopping	  list,	  along	  with	  a	  few	  items	  that	  were	  not	  relevant	  to	  this	  particular	  study	  to	  obfuscate	  the	  intent	  of	  the	  experiment.	  These	  filler	  items	  were	  placed	  on	  the	  list	  so	  that	  participants	  were	  not	  aware	  of	  the	  particular	  items	  of	  interest.	  The	  order	  in	  which	  the	  items	  appeared	  on	  the	  list	  was	  randomized	  for	  each	  participant.	  All	  of	  the	  stimuli	  were	  place	  at	  eye	  level	  in	  order	  to	  maximize	  the	  accuracy	  of	  the	  eye	  tracking	  data.	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Figure	  17:	  Sample	  shopping	  list	  given	  to	  participants	  
Prior	  to	  the	  study	  each	  day	  (or	  for	  each	  stimulus	  change),	  IR	  markers	  were	  placed	  in	  the	  holders	  surrounding	  the	  stimuli	  and	  a	  snapshot	  was	  taken	  with	  the	  Tobii™	  glasses	  and	  imported	  into	  Tobii™	  Studio.	  This	  allowed	  for	  the	  researcher	  to	  set	  the	  AOAs	  and	  AOIs	  for	  each	  stimulus.	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Raisin	  Cereal	  
Two	  different	  types	  of	  Best	  Choice	  Raisin	  Bran	  cereal,	  Extra	  Raisins	  Raisin	  
Bran	  and	  Crunchy	  Raisin	  Bran,	  were	  placed	  side	  by	  side	  on	  the	  shelf.	  	  The	  two	  Raisin	  Bran	  boxes	  were	  surrounded	  by	  other	  Best	  Choice	  brand	  cereal	  products.	  The	  entire	  12’	  shelving	  unit	  contained	  different	  brands	  of	  cereal,	  both	  national	  and	  private	  label.	  	  However,	  no	  other	  brands	  of	  raisin	  cereal	  were	  placed	  on	  the	  shelves.	  “Raisin	  Cereal”	  appeared	  on	  the	  shopping	  list	  so	  that	  participants	  would	  be	  directed	  to	  the	  Best	  Choice®	  brand	  raisin	  cereals.	  By	  having	  two	  different	  types	  of	  raisin	  cereal,	  participants	  were	  able	  to	  make	  a	  choice	  on	  which	  to	  purchase.	  
Raisin	  cereal	  was	  tested	  over	  the	  course	  of	  the	  three	  days.	  On	  Day	  1,	  the	  control	  day,	  both	  non-­‐foil	  raisin	  cereal	  boxes	  were	  placed	  on	  the	  shelves.	  On	  Day	  2,	  the	  non	  foil	  Extra	  Raisins	  Raisin	  Bran	  was	  replaced	  with	  the	  foil	  version	  of	  the	  package.	  On	  Day	  3,	  the	  non-­‐foil	  Extra	  Raisins	  Raisin	  Bran	  was	  placed	  back	  on	  the	  shelf	  and	  the	  Crunchy	  Raisin	  Bran	  was	  replaced	  with	  the	  foil	  version.	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Figure	  18:	  Snapshot	  taken	  with	  the	  Tobii™	  Glasses	  of	  the	  raisin	  cereal	  stimuli	  
	  
Popcorn	  
Best	  Choice	  94%	  Fat	  Free	  Popcorn	  was	  placed	  on	  a	  shelf	  with	  five	  other	  private	  label	  popcorn	  boxes.	  Three	  of	  the	  boxes,	  including	  the	  stimulus,	  was	  a	  9	  oz	  	  3-­‐pack	  of	  94%	  Fat	  Free	  popcorn.	  Two	  larger	  popcorn	  boxes	  were	  placed	  next	  to	  these	  on	  the	  shelf.	  “Popcorn”	  appeared	  on	  the	  shopping	  list,	  which	  allowed	  the	  participant	  to	  make	  a	  choice	  between	  all	  five	  popcorn	  packages.	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Popcorn	  was	  tested	  over	  two	  days.	  On	  the	  first	  day,	  the	  foil	  package	  was	  tested.	  Day	  3	  of	  the	  study	  was	  the	  control	  day	  for	  the	  popcorn	  where	  the	  non-­‐foil	  package	  was	  tested.	  
	  
	  
Figure	  19:	  Snapshot	  taken	  with	  the	  Tobii™	  Glasses	  of	  the	  popcorn	  stimulus	  
	  
Boxed	  Pasta	  Dinner	  
Three	  different	  types	  of	  Best	  Choice®	  Easy	  Skillet™	  were	  tested	  in	  the	  boxed	  pasta	  dinner	  category.	  The	  types	  included	  Lasagna,	  Three	  Cheese,	  and	  Cheeseburger.	  They	  were	  placed	  on	  a	  shelf	  with	  both	  a	  private	  label	  and	  national	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brand	  of	  boxed	  pasta	  dinner.	  On	  the	  shopping	  list,	  participants	  were	  instructed	  to	  shop	  for	  an	  “Easy	  Skillet™	  meal”.	  	  
The	  boxed	  pasta	  dinners	  were	  tested	  on	  all	  three	  days	  of	  the	  study.	  On	  Day	  1,	  the	  foil	  stamped	  Easy	  Skillet™	  packages	  were	  observed.	  	  On	  Day	  2,	  the	  foil	  Lasagna	  and	  Cheeseburger	  Easy	  Skillet™	  meals	  were	  replaced	  with	  the	  non	  foil	  stamped	  packages.	  The	  Three	  Cheese	  Easy	  Skillet™	  foil	  package	  remained	  on	  the	  shelf.	  This	  allowed	  for	  one	  foil	  stamped	  package	  to	  be	  observed	  in	  the	  context	  of	  non	  foil	  stamped	  products.	  On	  Day	  3	  of	  the	  study	  all	  of	  the	  Easy	  Skillet	  meals	  on	  the	  shelf	  had	  no	  foil	  stamping.	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Figure	  20:	  Snapshot	  taken	  with	  the	  Tobii™	  Glasses	  of	  the	  Easy	  Skillet	  stimuli	  
	  
Procedure	  
Participants	  who	  willingly	  agreed	  to	  participate	  in	  the	  study	  were	  first	  informed	  that	  they	  would	  be	  involved	  in	  an	  eye	  tracking	  experiment	  and	  survey	  that	  would	  take	  approximately	  15	  minutes.	  	  They	  were	  also	  informed	  that	  they	  could	  leave	  the	  study	  at	  anytime.	  Once	  the	  participant	  gave	  consent,	  they	  were	  led	  to	  the	  calibration	  area	  of	  the	  booth.	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Calibration	  Process	  	  
Prior	  to	  the	  study,	  a	  calibration	  area	  was	  set	  up	  in	  the	  exhibition	  space.	  This	  consisted	  of	  a	  blank	  white	  board	  and	  a	  marker	  on	  the	  floor	  approximately	  one	  meter	  away	  from	  the	  board.	  The	  participant	  was	  first	  asked	  to	  carefully	  place	  the	  glasses	  on	  their	  face	  and	  tighten	  the	  strap	  on	  the	  back	  of	  the	  head	  to	  secure	  them	  to	  the	  participant’s	  face.	  The	  glasses	  were	  tethered	  to	  the	  Recording	  Assistant,	  which	  was	  being	  held	  by	  the	  researcher	  during	  this	  time.	  The	  subjects	  were	  told	  to	  stand	  on	  the	  	  a	  floor	  marker,	  look	  straight	  ahead	  at	  the	  blank	  baord	  board,	  and	  keep	  their	  heads	  very	  still.	  Once	  the	  instrument	  found	  the	  location	  of	  the	  subject’s	  right	  pupil,	  the	  next	  step	  of	  calibration	  began.	  The	  Recording	  Assistant	  displayed	  a	  3x3	  grid	  for	  the	  researcher	  to	  use	  as	  a	  reference	  for	  the	  nine-­‐point	  calibration.	  The	  researcher	  then	  took	  an	  IR	  marker	  and	  placed	  it	  on	  the	  board.	  Participants	  were	  instructed	  to	  follow	  the	  IR	  markers	  with	  their	  eyes	  to	  each	  of	  the	  reference	  points	  until	  their	  pupil	  was	  detected	  at	  all	  nine	  points.	  The	  researcher	  then	  hit	  “Record”	  on	  the	  Recording	  Assistant,	  allowing	  the	  instrument	  to	  start	  gathering	  eye	  tracking	  data.	  	  
Once	  calibration	  was	  complete,	  participants	  were	  given	  a	  clipboard	  with	  a	  shopping	  list.	  Each	  shopping	  list	  had	  a	  unique	  ID	  number,	  which	  then	  became	  the	  subject’s	  participant	  number.	  	  Participants	  were	  instructed	  to	  shop	  for	  each	  product	  on	  the	  list	  as	  they	  normally	  would	  in	  a	  grocery	  store.	  They	  were	  asked	  to	  write	  down	  the	  number	  corresponding	  with	  the	  product	  they	  would	  purchase	  for	  each	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item	  on	  the	  list.	  Once	  the	  shopping	  task	  was	  completed,	  the	  researcher	  led	  them	  to	  a	  survey	  computer,	  where	  demographic	  and	  study	  related	  questions	  were	  asked.	  Participants	  were	  instructed	  to	  put	  their	  unique	  participant	  number	  in	  the	  survey	  to	  ensure	  the	  information	  gathered	  was	  anonymous.	  While	  the	  participant	  completed	  the	  survey,	  the	  researcher	  imported	  the	  eye	  tracking	  data	  from	  the	  memory	  card	  to	  Tobii	  Studio.	  Once	  the	  survey	  was	  completed	  participants	  were	  given	  popcorn	  and	  were	  free	  to	  go.	  
	  
Data	  Collection	  and	  Eye	  Tracking	  Metrics	  
Two	  eye	  tracking	  metrics	  were	  used	  to	  study	  participants’	  fixation	  behavior.	  The	  first	  metric	  used	  was	  time	  to	  first	  fixation	  (TTFF).	  TTFF	  is	  defined	  as	  the	  time,	  in	  seconds,	  it	  takes	  the	  participant	  to	  fixate	  on	  the	  specific	  AOI	  once	  they	  have	  entered	  the	  surrounding	  area.	  The	  second	  metric	  collected	  was	  total	  fixation	  duration	  (TFD),	  which	  can	  be	  defined	  as	  the	  total	  time	  the	  participant	  fixates	  on	  the	  AOI.	  The	  AOIs	  must	  be	  identified	  before	  the	  metrics	  can	  be	  measured.	  The	  AOI	  was	  manually	  defined	  by	  the	  researcher	  in	  Tobii™	  Studio	  prior	  to	  analyzing	  the	  data.	  This	  was	  completed	  for	  the	  control	  and	  variable	  conditions	  for	  each	  of	  the	  five	  comparisons.	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Demographic	  survey	  data	  was	  collected	  through	  SurveyMonkey.com	  over	  the	  course	  of	  the	  three	  days.	  The	  data	  was	  combined	  for	  all	  three	  days	  and	  manually	  put	  in	  Microsoft	  Excel	  for	  further	  analysis.	  
	  
	  
Figure	  21:	  AOIs	  for	  the	  two	  raisin	  cereal	  stimuli	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Figure	  22:	  AOI	  for	  the	  popcorn	  stimulus	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Figure	  23:	  AOIs	  for	  all	  Easy	  Skillet	  meals	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Figure	  24:	  AOI	  for	  Three	  Cheese	  Easy	  Skillet	  	  
	  
Statistical	  Analysis	  
The	  raw	  eye	  tracking	  data	  was	  collected	  using	  Tobii	  Studio	  and	  exporting	  into	  Excel	  for	  further	  organization.	  This	  excel	  data	  was	  then	  exporting	  into	  SAS	  to	  run	  statistical	  analysis.	  A	  Shapiro-­‐Wilk	  test	  was	  first	  performed	  to	  test	  for	  normality	  of	  the	  data.	  The	  value	  of	  the	  test	  statistics	  (W)	  is	  the	  ratio	  of	  the	  best	  estimator	  of	  the	  variance	  to	  the	  usual	  corrected	  sum	  of	  squares	  estimator	  of	  variance.	  The	  statistic	  
	   57	  
will	  always	  be	  between	  0	  and	  1,	  however	  a	  result	  that	  is	  close	  to	  one	  indicates	  the	  data	  is	  normally	  distributed	  (Park,	  2008).	  	  	  	  
A	  non-­‐parametric	  test	  was	  used	  to	  determine	  significance	  between	  the	  variable	  and	  control	  conditions.	  A	  non-­‐parametric	  test	  is	  more	  powerful	  and	  has	  better	  statistical	  properties	  when	  data	  is	  obtained	  from	  a	  non	  normal	  distribution.	  Using	  parametric	  tests	  on	  data	  that	  is	  not	  normally	  distributed	  can	  increase	  the	  chance	  of	  committing	  and	  error.	  	  While	  mean	  and	  variance	  are	  typically	  used	  as	  the	  measures	  of	  center	  and	  spread	  of	  the	  data	  in	  parametric	  tests,	  the	  non-­‐parametric	  tests	  use	  median	  as	  the	  measure	  of	  the	  center	  of	  distribution.	  	  The	  median	  is	  not	  as	  influenced	  by	  outliers	  as	  the	  mean.	  In	  non-­‐parametric	  tests,	  the	  spread	  may	  be	  quantified	  by	  the	  interquartile	  range	  of	  the	  data	  (Pappas	  &	  DePuy,	  n.d.).	  The	  non-­‐parametric	  test	  used,	  was	  the	  Wilcoxan	  Rank	  Sum	  Test.	  This	  test	  is	  the	  equivalent	  to	  a	  pairwise	  t-­‐test	  for	  normally	  distributed	  data.	  This	  was	  for	  each	  of	  the	  stimuli	  test	  for	  both	  time	  to	  first	  fixation	  and	  total	  fixation	  duration.	  	  
Since	  data	  is	  from	  a	  non-­‐normal	  distribution,	  a	  non-­‐parametric	  analysis	  of	  variance,	  known	  as	  the	  Kruskal-­‐Wallis	  test,	  was	  used	  instead	  of	  the	  standard	  one-­‐way	  ANOVA	  (Elliott	  &	  Hynan,	  2011)	  The	  Kruskal-­‐Wallis	  test	  will	  determine	  if	  the	  data	  are	  from	  populations	  with	  the	  same	  “location”.	  	  Specifically,	  the	  Dunn’s	  test	  was	  used	  since	  it	  takes	  into	  account	  unequal	  sample	  sizes.	  	  Four	  separate	  KW	  tests	  were	  completed	  (Variable	  TTFF,	  Control	  TTFF,	  Variable	  TFD,	  Control	  TFD)	  to	  test	  for	  significant	  location	  differences	  between	  each	  of	  the	  groups.	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The	  purchase	  decision	  data	  was	  analyzed	  by	  completing	  chi-­‐square	  tests	  to	  test	  for	  proportion	  differences.	  These	  calculations	  were	  completed	  manually	  by	  hand	  using	  the	  Zobs	  test	  statistic	  calculation.	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CHAPTER	  FOUR	  
RESULTS	  AND	  DISCUSSION	  
	  
A	  total	  of	  172	  participants’	  eye	  tracking	  data	  was	  analyzed	  following	  the	  study.	  Due	  to	  weak	  calibration	  or	  not	  looking	  at	  the	  stimulus,	  several	  participants	  did	  not	  have	  measurable	  eye	  tracking	  data	  for	  one	  or	  more	  stimuli.	  These	  participants	  were	  automatically	  discarded	  from	  the	  data	  analysis	  for	  that	  particular	  stimulus.	  Survey	  results	  were	  analyzed.	  Shopping	  list	  data	  was	  also	  gathered	  and	  analyzed	  to	  see	  the	  subjects’	  purchase	  decision.	  	  	  
	  
Eye	  Tracking	  Results	  and	  Statisitics	  
	   A	  Shapiro-­‐Wilk	  test	  for	  normality	  was	  conducted	  in	  SAS	  for	  each	  of	  the	  metrics	  (TTFF	  and	  TFD)	  for	  the	  five	  pairs	  of	  stimuli	  (a	  total	  10	  tests)	  to	  test	  for	  the	  normality	  of	  the	  data.	  	  If	  the	  p-­‐value	  is	  less	  that	  the	  chosen	  alpha	  value	  (.05),	  then	  the	  there	  is	  evidence	  that	  the	  data	  are	  not	  from	  a	  normal	  distribution.	  	  A	  p-­‐value	  less	  than	  .05	  means	  that	  the	  null	  hypothesis,	  in	  this	  case	  that	  the	  data	  is	  normally	  distributed,	  can	  be	  rejected	  with	  95%	  confidence.	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Table	  1	  –	  Shapiro-­‐Wilk	  Test	  for	  Normality	  	  -­‐	  Test	  Statistic	  and	  P-­‐value	  summary	  for	  TTFF	  and	  TFD	  for	  each	  stimulus	  	  
	   Foil	   Stimulus	   TTFF	  -­‐	  W	   TTFF	  	  
p-­‐value	  
TFD	  -­‐	  W	   TFD	  
p-­‐value	  1A	   Foil	   Crunchy	  Raisin	   .828	   <.0001	   .924	   .0571	  1B	   Control	   Crunchy	  Raisin	   .835	   <.0001	   .831	   <.0001	  2A	   Foil	   Extra	  Raisin	   .762	   <.0001	   .875	   <.0001	  2B	   Control	   Extra	  Raisin	   .786	   <.0001	   .773	   <.0001	  3A	   Foil	   All	  Easy	  Skillet	   .810	   <.0001	   .824	   <.0001	  3B	   Control	   All	  Easy	  Skillet	   .789	   <.0001	   .822	   .0003	  4A	   Foil	   Three-­‐Cheese	   .874	   <.0001	   .851	   <.0001	  4B	   Control	   Three-­‐Cheese	   .916	   .0311	   .641	   <.0001	  5A	   Foil	   Popcorn	   .961	   .1461	   .848	   <.0001	  5B	   Control	   Popcorn	   .837	   .0008	   .917	   .0380	  	  Note:	  A	  p-­‐value	  less	  than	  alpha	  (.05)	  indicates	  non	  normally	  distributed	  data	  	   The	  p-­‐values	  for	  each	  of	  the	  Shapiro-­‐Wilk	  tests	  performed	  are	  shown	  in	  Table	  1.	  The	  p-­‐values	  indicate	  that	  the	  majority	  of	  the	  data	  is	  not	  normally	  distributed.	  Because	  of	  this,	  a	  Wilcoxan	  Rank	  Sum	  Test	  was	  performed	  for	  both	  metrics	  (TTFF	  and	  TFD)	  for	  each	  of	  the	  five	  pairs	  of	  stimuli.	  The	  Wilcoxon	  Rank	  Sum	  Test	  is	  the	  equivalent	  to	  a	  two	  sample	  t-­‐test,	  but	  for	  non-­‐parametric	  data.	  The	  test	  is	  used	  to	  determine	  if	  the	  two	  populations	  differ	  with	  respect	  to	  the	  median.	  	  It	  is	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assumed	  that	  observations	  are	  independent	  and	  identically	  distributed.	  If	  the	  p-­‐value	  is	  less	  than	  the	  chosen	  alpha	  value	  (.05),	  then	  it	  can	  be	  assumed	  the	  two	  population	  medians	  differ	  and	  therefore	  are	  significantly	  different.	  	  If	  the	  p-­‐value	  is	  greater	  than	  .05,	  it	  cannot	  be	  concluded	  that	  the	  two	  population	  medians	  are	  different.	  	  	  
Since	  it	  is	  desirable	  to	  for	  the	  control	  values	  to	  be	  larger	  than	  the	  treatment	  values	  for	  TTFF,	  The	  null	  and	  alternative	  hypotheses	  for	  the	  Wilcoxon	  Rank	  Sum	  tests	  comparing	  TTFF	  are	  as	  follows:	  
	  
Ho:	  μControl	  -­‐	  μF	  ≤	  0	  Ha:	  μControl	  -­‐	  μF	  >	  0	  	  Where	  μControl	  =	  the	  median	  value	  for	  control	  and	  μF	  =	  the	  median	  value	  for	  all	  foil	  	   	  
For	  TFD	  it	  is	  desirable	  for	  the	  foil	  values	  to	  be	  greater	  than	  the	  control	  values.	  The	  null	  and	  alternative	  hypotheses	  for	  TFD	  are	  as	  follows:	  
	  
Ho:	  μF	  –	  μControl	  ≤	  0	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Ha:	  μF	  –	  μControl	  >	  0	  	  Where	  μControl	  =	  the	  median	  value	  for	  control	  and	  μF	  =	  the	  median	  value	  for	  all	  foil	  	  The	  one-­‐sided	  normal	  approximation	  p-­‐value	  is	  used	  to	  determine	  significance	  for	  all	  tests.	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Wilcoxon	  Rank	  Sum	  Tests	  	  
	  	  	  Popcorn	  	  Table	  2:	  Wilcoxon	  Rank	  Sum	  Test	  –	  Time	  to	  First	  Fixation	  for	  Popcorn	  
Wilcoxan	  Two-­‐Sample	  Test	  
Statistic	   991.5000	  
Normal	  Approximation	  
Z	   0.8266	  
One-­‐Sided	  Pr	  >	  Z	   0.2042	  
Two-­‐Sided	  Pr	  >	  Z	   0.4085	  	  	   No	  significance	  was	  found	  between	  TTFF	  for	  the	  foil	  and	  control	  versions	  of	  the	  popcorn.	  Since	  the	  p-­‐value	  is	  greater	  than	  alpha	  (.2042>.05),	  we	  cannot	  reject	  the	  null	  hypothesis.	  This	  indicates	  that	  the	  two	  populations	  differ.	  	  Adding	  foil	  to	  the	  popcorn	  package	  did	  not	  result	  in	  statistically	  significant	  changes	  in	  how	  quickly	  the	  participant	  fixated	  on	  the	  package.	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  Figure	  25:	  Distribution	  of	  Wilcoxon	  Scores	  for	  TTFF	  for	  Popcorn	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Table	  3:	  Wilcoxon	  Rank	  Sum	  Test	  –	  Total	  Fixation	  Duration	  for	  Popcorn	  
Wilcoxan	  Two-­‐Sample	  Test	  
Statistic	   1102.000	  
Normal	  Approximation	  
Z	   2.1704	  
One-­‐Sided	  Pr	  >	  Z	   0.0150	  
Two-­‐Sided	  Pr	  >	  Z	   0.0300	  	  	   Table	  3	  shows	  that	  there	  is	  significance	  between	  total	  fixation	  duration	  for	  the	  foil	  and	  control	  versions	  of	  the	  popcorn	  since	  the	  p-­‐value	  is	  less	  than	  the	  alpha	  value	  (.0150<.05).	  Figure	  26	  shows	  that	  the	  participants’	  looked	  significantly	  longer	  at	  the	  control	  version	  of	  the	  popcorn	  compared	  to	  the	  foil	  version.	  	  This	  is	  an	  unexpected	  result,	  as	  it	  was	  hypothesized	  that	  the	  participants	  would	  fixate	  longer	  on	  the	  foil	  packages	  than	  they	  would	  on	  the	  control	  package.	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  Figure	  26:	  Distribution	  of	  Wilcoxon	  Scores	  for	  TFD	  for	  Popcorn	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Raisin	  Cereal	  	  Table	  4:	  Wilcoxon	  Rank	  Sum	  Test–Time	  to	  First	  Fixation	  for	  Raisin	  Cereal	  (Crunchy)	  
Wilcoxan	  Two-­‐Sample	  Test	  
Statistic	   1051.500	  
Normal	  Approximation	  
Z	   0.5954	  
One-­‐Sided	  Pr	  >	  Z	   0.2758	  
Two-­‐Sided	  Pr	  >	  Z	   0.5516	  	  	   No	  significance	  was	  found	  between	  the	  TTFF	  for	  the	  foil	  and	  control	  versions	  of	  the	  crunchy	  raisin	  cereal.	  	  The	  null	  hypothesis	  cannot	  be	  rejected.	  It	  cannot	  be	  concluded	  that	  the	  two	  populations	  differ	  since	  the	  p-­‐value	  is	  greater	  than	  alpha	  (.2758>.05).	  	  This	  means	  that	  adding	  a	  foil	  stamp	  to	  the	  crunchy	  raisin	  cereal	  does	  not	  result	  in	  statistically	  significant	  differences	  in	  how	  quickly	  the	  participant	  looks	  at	  the	  package	  compared	  to	  the	  control	  package.	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  Figure	  27:	  Distribution	  of	  Wilcoxon	  Scores	  for	  TTFF	  for	  Crunchy	  Raisin	  Cereal	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Table	  5:	  Wilcoxon	  Rank	  Sum	  Test–TFD	  for	  Raisin	  Cereal	  (Crunchy)	  
Wilcoxan	  Two-­‐Sample	  Test	  
Statistic	   1256.000	  
Normal	  Approximation	  
Z	   3.5938	  
One-­‐Sided	  Pr	  >	  Z	   0.0002	  
Two-­‐Sided	  Pr	  >	  Z	   0.0003	  	  	   Table	  5	  shows	  that	  there	  is	  significance	  between	  total	  fixation	  duration	  for	  the	  foil	  and	  control	  versions	  of	  the	  crunchy	  raisin	  cereal	  since	  the	  p-­‐value	  is	  less	  than	  alpha	  (.0002<.05).	  Figure	  28	  shows	  that	  the	  participants’	  looked	  significantly	  longer	  at	  the	  foil	  version	  of	  the	  crunchy	  raisin	  compared	  to	  the	  control	  version.	  	  This	  means	  that	  adding	  foil	  stamping	  to	  the	  crunchy	  raisin	  cereal	  package	  resulted	  in	  a	  longer	  fixation	  duration	  compared	  to	  the	  control	  package	  with	  no	  foil.	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  Figure	  28:	  Distribution	  of	  Wilcoxon	  Scores	  for	  TFD	  for	  Crunchy	  Raisin	  Cereal	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Table	  6:	  Wilcoxon	  Rank	  Sum	  Test–TTFF	  for	  Raisin	  Cereal	  (Extra	  Raisin)	  
Wilcoxan	  Two-­‐Sample	  Test	  
Statistic	   1912.000	  
Normal	  Approximation	  
Z	   -­‐1.7666	  
One-­‐Sided	  Pr	  >	  Z	   0.0387	  
Two-­‐Sided	  Pr	  >	  Z	   0.0773	  	  	   According	  to	  Table	  6,	  the	  null	  hypothesis	  is	  =	  rejected	  indicating	  significance	  was	  found	  between	  the	  time	  to	  first	  fixation	  for	  the	  foil	  and	  control	  versions	  of	  the	  crunchy	  raisin	  cereal.	  The	  p-­‐value	  is	  less	  than	  alpha	  (.0387>.05).	  	  It	  can	  be	  determined	  that	  the	  two	  populations	  differ.	  	  This	  means	  that	  participants	  looked	  more	  quickly	  at	  the	  control	  package	  than	  they	  did	  at	  the	  foil	  package.	  The	  results	  were	  surprising	  based	  on	  the	  hypothesis	  for	  TTFF.	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  Figure	  29:	  Distribution	  of	  Wilcoxon	  Scores	  for	  TTFF	  for	  Extra	  Raisin	  Cereal	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Table	  7:	  Wilcoxon	  Rank	  Sum	  Test–TFD	  for	  Raisin	  Cereal	  (Extra	  Raisin)	  
Wilcoxan	  Two-­‐Sample	  Test	  
Statistic	   1556.500	  
Normal	  Approximation	  
Z	   -­‐4.3412	  
One-­‐Sided	  Pr	  >	  Z	   <.0001	  
Two-­‐Sided	  Pr	  >	  Z	   <.0001	  	  	   Table	  7	  shows	  that	  there	  is	  significance	  between	  total	  fixation	  duration	  for	  the	  foil	  and	  control	  versions	  of	  the	  extra	  raisin	  cereal.	  Since	  the	  p-­‐value	  is	  less	  than	  alpha	  (<.0001<.05),	  it	  is	  concluded	  that	  the	  two	  populations	  differ.	  	  Figure	  30	  shows	  that	  the	  participants’	  looked	  significantly	  longer	  at	  the	  foil	  extra	  raisin	  cereal	  compared	  to	  the	  control	  version.	  	  This	  means	  that	  adding	  foil	  stamping	  to	  the	  extra	  raisin	  cereal	  package	  resulted	  in	  a	  longer	  fixation	  duration	  compared	  to	  the	  control	  package	  with	  no	  foil.	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  Figure	  30:	  Distribution	  of	  Wilcoxon	  Scores	  for	  TFD	  for	  Extra	  Raisin	  Cereal	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Easy	  Skillet	  Table	  8:	  Wilcoxon	  Rank	  Sum	  Test–TTFF	  for	  Easy	  Skillet	  (All)	  
Wilcoxan	  Two-­‐Sample	  Test	  
Statistic	   1550.000	  
Normal	  Approximation	  
Z	   2.7218	  
One-­‐Sided	  Pr	  >	  Z	   0.0032	  
Two-­‐Sided	  Pr	  >	  Z	   0.0065	  	  	  	   According	  to	  Table	  8,	  there	  was	  a	  significant	  difference	  found	  between	  the	  time	  to	  first	  fixation	  for	  the	  foil	  and	  control	  versions	  of	  the	  Easy	  Skillet	  meals.	  	  The	  null	  hypothesis	  is	  rejected.	  The	  p-­‐value	  is	  less	  than	  the	  alpha	  value	  (.0032<05),	  meaning	  the	  two	  populations	  differ.	  	  It	  can	  be	  concluded	  that	  participants	  looked	  at	  the	  foil	  Easy	  Skillets	  faster	  than	  the	  control	  Easy	  Skillet	  packages.	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  Figure	  31:	  Distribution	  of	  Wilcoxon	  Scores	  for	  TTFF	  for	  Easy	  Skillet	  (All)	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Table	  9:	  Wilcoxon	  Rank	  Sum	  Test–TFD	  for	  Easy	  Skillet	  (All)	  
Wilcoxan	  Two-­‐Sample	  Test	  
Statistic	   1613.000	  
Normal	  Approximation	  
Z	   3.2837	  
One-­‐Sided	  Pr	  >	  Z	   0.0005	  
Two-­‐Sided	  Pr	  >	  Z	   0.0010	  	  	   Significance	  was	  found	  between	  the	  foil	  and	  control	  Easy	  Skillet	  packages.	  Since	  the	  p-­‐value	  is	  less	  than	  alpha	  (.0005<.05),	  it	  is	  concluded	  that	  the	  two	  populations	  differ.	  	  The	  null	  hypothesis	  is	  rejected.	  Figure	  32	  shows	  that	  the	  participants’	  looked	  significantly	  longer	  at	  the	  control	  Easy	  skillet	  packages	  compared	  to	  the	  foil	  versions.	  	  This	  result	  is	  unexpected,	  as	  it	  was	  hypothesized	  that	  the	  foil	  stamped	  packages	  would	  result	  in	  a	  longer	  fixation	  duration.	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  Figure	  32:	  Distribution	  of	  Wilcoxon	  Scores	  for	  TFD	  for	  Easy	  Skillet	  (All)	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Table	  10:	  Wilcoxon	  Rank	  Sum	  Test–TTFF	  for	  Easy	  Skillet	  (3-­‐Cheese)	  
Wilcoxan	  Two-­‐Sample	  Test	  
Statistic	   1344.000	  
Normal	  Approximation	  
Z	   3.2998	  
One-­‐Sided	  Pr	  >	  Z	   0.0005	  
Two-­‐Sided	  Pr	  >	  Z	   0.0010	  	  	  	   A	  significant	  difference	  was	  found	  between	  the	  time	  to	  first	  fixation	  for	  the	  foil	  and	  control	  versions	  of	  the	  Three	  Cheese	  Easy	  Skillet.	  The	  p-­‐value	  is	  less	  than	  the	  alpha	  value	  (.0005<05),	  indicating	  the	  two	  populations	  differ.	  The	  null	  hypothesis	  is	  rejected.	  	  Adding	  a	  foil	  stamp	  to	  the	  Three	  Cheese	  Easy	  Skillet	  meal,	  when	  the	  other	  Easy	  Skillet	  meals	  were	  not	  foil,	  resulted	  in	  participants	  fixating	  quicker	  on	  the	  foil	  package	  compared	  to	  the	  control	  package.	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  Figure	  33:	  Distribution	  of	  Wilcoxon	  Scores	  for	  TTFF	  for	  Easy	  Skillet	  (3-­‐Cheese)	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Table	  11:	  Wilcoxon	  Rank	  Sum	  Test–TFD	  for	  Easy	  Skillet	  (3-­‐Cheese)	  
Wilcoxan	  Two-­‐Sample	  Test	  
Statistic	   992.000	  
Normal	  Approximation	  
Z	   -­‐0.5102	  
One-­‐Sided	  Pr	  >	  Z	   0.3050	  
Two-­‐Sided	  Pr	  >	  Z	   0.6099	  	  	  	   No	  significance	  was	  found	  between	  the	  foil	  and	  control	  Three	  Cheese	  Easy	  Skillet	  packages.	  The	  null	  hypothesis	  is	  not	  rejected.	  Since	  the	  p-­‐value	  is	  greater	  than	  alpha	  (.3050>.05),	  it	  cannot	  be	  concluded	  that	  the	  two	  populations	  differ.	  	  Adding	  a	  foil	  stamp	  to	  the	  Three	  Cheese	  Easy	  Skillet	  meal,	  when	  the	  other	  Easy	  Skillet	  meals	  were	  not	  foil,	  did	  not	  elicit	  significant	  results	  in	  how	  long	  participants	  fixated	  on	  the	  package.	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  Figure	  34:	  Distribution	  of	  Wilcoxon	  Scores	  for	  TFD	  for	  Easy	  Skillet	  (3-­‐Cheese)	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  The	  results	  from	  the	  10	  different	  Wilcoxan	  Rank	  Sum	  tests	  varied	  among	  the	  three	  different	  product	  categories.	  The	  total	  fixation	  duration	  was	  greater	  for	  both	  cereal	  products	  when	  the	  package	  contained	  foil	  stamping	  compared	  the	  control	  packages.	  The	  results	  for	  the	  cereal	  show	  that	  foil	  stamping	  can	  affect	  consumer	  attention	  in	  a	  positive	  way.	  If	  foil	  stamping	  is	  added	  to	  a	  raisin	  cereal	  product,	  it	  is	  likely	  that	  the	  consumer	  will	  look	  longer	  at	  that	  item	  than	  if	  it	  contained	  no	  foil	  stamping.	  The	  method	  used	  to	  test	  the	  raisin	  cereal	  was	  a	  side-­‐by-­‐side	  approach	  where	  two	  different	  types	  of	  similar	  products	  in	  the	  same	  product	  category	  were	  placed	  on	  the	  shelf	  at	  the	  same	  time.	  This	  approach	  worked	  in	  testing	  the	  products	  because	  it	  allowed	  for	  participants	  to	  a	  make	  a	  purchase	  selection	  between	  only	  the	  two	  items	  that	  were	  being	  tested.	  	  
	  	  	  	  	  	  	  	  	  	  	  No	  significance	  was	  found	  for	  the	  TTFF	  for	  popcorn,	  and	  the	  results	  indicate	  that	  participant’s	  looked	  longer	  at	  the	  control	  popcorn	  than	  the	  popcorn	  containing	  foil	  stamping.	  The	  results	  for	  popcorn	  show	  that	  foil	  stamping	  does	  not	  affect	  consumer	  attention	  in	  a	  positive	  way.	  The	  small	  surface	  area	  of	  the	  packaging	  could	  have	  contributed	  to	  these	  results.	  Since	  only	  one	  foil	  stamped	  popcorn	  product	  was	  placed	  on	  the	  shelf	  with	  four	  other	  popcorn	  products,	  some	  larger	  than	  the	  stimulus,	  the	  foil	  stamping	  may	  not	  have	  stood	  out	  as	  much	  to	  the	  participant.	  	  In	  a	  real	  store	  environment,	  most	  likely	  multiple	  packages	  of	  the	  same	  product	  would	  be	  placed	  side	  by	  side	  on	  the	  shelf.	  This	  would	  allow	  for	  more	  foil	  stamping	  to	  be	  visible	  to	  the	  shopper.	  Had	  multiple	  foil	  stamped	  popcorn	  packages	  been	  placed	  side	  by	  side,	  the	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results	  may	  have	  been	  more	  in	  favor	  of	  foil	  stamping.	  Another	  contributing	  factor	  could	  be	  the	  placement	  of	  the	  item	  on	  the	  shelf.	  The	  popcorn	  was	  placed	  at	  the	  end	  of	  an	  aisle	  in	  the	  CUshop™	  next	  to	  the	  wall.	  Due	  the	  placement	  of	  the	  popcorn,	  participants	  did	  not	  have	  to	  walk	  by	  the	  popcorn	  and	  were	  not	  able	  to	  view	  it	  at	  all	  angles.	  Most	  likely,	  in	  a	  real	  store	  environment,	  the	  opening	  at	  both	  ends	  of	  the	  aisle	  would	  allow	  for	  consumers	  to	  view	  the	  product	  at	  all	  angles.	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  Adding	  foil	  stamping	  to	  the	  Easy	  Skillet	  meals	  resulted	  in	  a	  faster	  time	  to	  first	  fixation	  compared	  to	  the	  control.	  In	  this	  particular	  product	  category	  the	  foil	  stamping	  did	  benefit	  the	  package	  regarding	  how	  quickly	  the	  participants	  fixated	  on	  the	  package.	  However,	  the	  foil	  stamping	  did	  not	  increase	  total	  fixation	  duration	  among	  the	  participants.	  In	  this	  case,	  the	  foil	  did	  provide	  some	  benefit,	  but	  not	  for	  all	  aspects	  of	  consumer	  attention	  behavior.	  
	  
Kruskal-­‐Wallis	  Multiple	  Comparison	  Test	  
Since	  data	  is	  from	  a	  non-­‐normal	  distribution,	  a	  non-­‐parametric	  analysis	  of	  variance,	  known	  as	  the	  Kruskal-­‐Wallis	  IKW)	  test,	  is	  used	  instead	  of	  the	  standard	  one-­‐way	  ANOVA.	  	  The	  Kruskal-­‐Wallis	  test	  will	  determine	  if	  the	  data	  are	  from	  populations	  with	  the	  same	  “location”	  (Elliott	  &	  Hynan,	  2011).	  	  Specifically,	  the	  Dunn’s	  test	  was	  used	  since	  it	  takes	  into	  account	  unequal	  sample	  sizes.	  	  Four	  separate	  KW	  tests	  were	  completed	  (Foil	  TTFF,	  Control	  TTFF,	  Foil	  TFD,	  Control	  TFD)	  to	  test	  for	  significant	  location	  differences	  between	  each	  of	  the	  groups.	  If	  the	  null	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hypothesis	  is	  not	  rejected,	  location	  differences	  between	  the	  two	  populations	  can	  be	  concluded.	  If	  it	  is	  not	  rejected,	  there	  is	  not	  enough	  evidence	  to	  suggest	  population	  differences.	  	  
	  Table	  12:	  Kruskal-­‐Wallis	  Test	  –	  TFD	  –	  Foil	  	  Kruskal-­‐Wallis	  Test	  Chi-­‐Square	   28.0007	  DF	   4	  Pr	  >	  Chi	  Square	   <.0001	  	  	  	   A	  Kruskal-­‐Wallis	  Test	  was	  performed	  for	  TFD	  for	  all	  of	  the	  foil	  populations	  to	  test	  for	  location	  differences.	  The	  p-­‐value	  was	  less	  than	  alpha	  (<.0001<.05),	  which	  indicates	  that	  there	  are	  location	  differences	  between	  the	  groups.	  Dunn’s	  multiple	  comparison	  procedure	  was	  performed	  to	  see	  which	  groups	  were	  of	  the	  same	  location	  and	  which	  groups	  differed.	  Table	  13	  shows	  where	  these	  location	  differences	  lie.	  There	  is	  evidence	  that	  foil	  popcorn	  has	  significant	  location	  differences	  from	  each	  of	  the	  other	  groups.	  For	  the	  rest	  of	  the	  group	  comparisons,	  it	  cannot	  be	  concluded	  that	  there	  are	  significant	  location	  differences.	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Table	  13:	  Dunn’s	  Test	  –	  TFD	  –	  Foil	  Comparison	   Diff	   SE	   q	   q(.05)	   Conclude	  3A	  vs.	  5A	   64.07	   13.32	   4.81	   2.807	   Reject	  3A	  vs.	  4A	   20.04	   12.92	   1.55	   2.807	   Do	  Not	  Reject	  3A	  vs.	  2A	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  3A	  vs.	  1A	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  1A	  vs.	  5A	   63.91	   16.6	   3.85	   2.807	   Reject	  1A	  vs.	  4A	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  1A	  vs.	  2A	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  2A	  vs.	  5A	   55.62	   13.69	   4.06	   2.807	   Reject	  2A	  vs.	  4A	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  4A	  vs.	  5A	   44.03	   13.94	   3.16	   2.807	   Reject	  Note:	  “Do	  Not	  Reject	  (within	  non-­‐sig	  .	  comparison)”	  indicates	  that	  any	  comparison	  within	  the	  range	  of	  a	  non-­‐significant	  comparison	  must	  also	  be	  non-­‐significant.	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Table	  14:	  Kruskal-­‐Wallis	  Test	  –	  TTFF–	  Foil	  	   	  
	  	  
Another	  Kruskal-­‐Wallis	  Test	  was	  performed	  to	  test	  for	  location	  differences	  between	  TTFF	  for	  the	  entire	  foil	  group.	  The	  p-­‐value	  was	  less	  than	  alpha	  (<.0001<.05),	  which	  indicates	  that	  there	  are	  location	  differences	  between	  the	  groups.	  Dunn’s	  multiple	  comparison	  procedure	  was	  performed	  to	  see	  which	  groups	  were	  of	  the	  same	  location	  and	  which	  groups	  differed.	  Table	  15	  illustrates	  where	  these	  location	  differences	  lie.	  	  
	  
	  
	  
	  
	  
	  
Kruskal-­‐Wallis	  Test	  Chi-­‐Square	   54.5927	  DF	   4	  Pr	  >	  Chi	  Square	   <.0001	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Table	  15:	  Dunn’s	  Test	  –	  TTFF	  –	  Foil	  Comparison	   Diff	   SE	   q	   q(.05)	   Conclude	  5A	  vs.	  3A	   93.53	   13.38	   6.99	   2.807	   Reject	  5A	  vs.	  1A	   70.16	   16.47	   4.26	   2.807	   Reject	  5A	  vs.	  2A	   55.94	   13.74	   4.07	   2.807	   Reject	  5A	  vs.	  4A	   34.06	   14	   2.43	   2.807	   Do	  Not	  Reject	  4A	  vs.	  3A	   59.47	   12.98	   4.58	   2.807	   Reject	  4A	  vs.	  1A	   36.1	   16.15	   2.24	   2.807	   Do	  Not	  Reject	  4A	  vs.	  2A	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  2A	  vs.	  3A	   37.59	   12.7	   2.96	   2.807	   Reject	  2A	  vs.	  1A	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  1A	  vs.	  3A	   23.37	   15.62	   1.5	   2.807	   Do	  Not	  Reject	  Note:	  “Do	  Not	  Reject	  (within	  non-­‐sig	  .	  comparison)”	  indicates	  that	  any	  comparison	  within	  the	  range	  of	  a	  non-­‐significant	  comparison	  must	  also	  be	  non-­‐significant.	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Table	  16:	  Kruskal-­‐Wallis	  Test	  –	  TFD–	  Control	  	  Kruskal-­‐Wallis	  Test	  Chi-­‐Square	   51.7989	  DF	   4	  Pr	  >	  Chi	  Square	   <.0001	  	  	  	   A	  Kruskal-­‐Wallis	  Test	  completed	  for	  each	  of	  the	  control	  groups	  to	  test	  for	  location	  differences.	  The	  first	  test	  was	  performed	  on	  the	  control	  groups	  for	  total	  fixation	  durations.	  The	  p-­‐value	  was	  less	  than	  alpha	  (<.0001<.05),	  which	  indicates	  that	  there	  are	  location	  differences	  between	  the	  groups.	  Dunn’s	  multiple	  comparison	  procedure	  was	  performed	  to	  see	  which	  groups	  were	  of	  the	  same	  location	  and	  which	  groups	  differed.	  Table	  17	  illustrates	  where	  these	  location	  differences	  lie.	  It	  can	  be	  concluded	  that	  group	  all	  boxed	  pasta	  dinners	  differed	  form	  each	  of	  the	  other	  groups.	  There	  is	  not	  enough	  evidence	  to	  conclude	  that	  there	  are	  location	  differences	  between	  the	  other	  groups.	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Table	  17:	  Dunn’s	  Test	  –	  TFD	  –	  Control	  Comparison	   Diff	   SE	   q	   q(.05)	   Conclude	  3B	  vs.	  2B	   78.43	   11.97	   6.55	   2.807	   Reject	  3B	  vs.	  1B	   74.51	   11.87	   6.28	   2.807	   Reject	  3B	  vs.	  5B	   54.21	   13.48	   4.02	   2.807	   Reject	  3B	  vs.	  4B	   49.51	   13.35	   3.71	   2.807	   Reject	  4B	  vs.	  2B	   28.93	   12.1	   2.39	   2.807	   Do	  Not	  Reject	  4B	  vs.	  1B	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  4B	  vs.	  5B	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  5B	  vs.	  2B	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  5B	  vs.	  1B	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  1B	  vs.	  2B	   Do	  Not	  Reject	  Note:	  “Do	  Not	  Reject	  (within	  non-­‐sig	  .	  comparison)”	  indicates	  that	  any	  comparison	  within	  the	  range	  of	  a	  non-­‐significant	  comparison	  must	  also	  be	  non-­‐significant	  	  	  	  	  	  	  	  	  	  
	   91	  
Table	  18:	  Kruskal-­‐Wallis	  Test	  –	  TTFF–	  Control	  	  Kruskal-­‐Wallis	  Test	  Chi-­‐Square	   43.7781	  DF	   4	  Pr	  >	  Chi	  Square	   <.0001	  	  	  	   Another	  Kruskal-­‐Wallis	  test	  was	  performed	  to	  test	  for	  locations	  differences	  for	  TTFF.	  A	  p-­‐value	  less	  than	  alpha	  (<.0001<.05)	  indicates	  that	  there	  are	  location	  differences	  between	  the	  groups.	  Table	  19	  shows	  the	  results	  of	  the	  Dunn’s	  multiple	  comparison	  procedure.	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Table	  19:	  Dunn’s	  Test	  –	  TTFF	  –	  Control	  Comparison	   Diff	   SE	   q	   q(.05)	   Conclude	  4B	  vs.	  2B	   59.69	   12.09	   4.94	   2.807	   Reject	  4B	  vs.	  1B	   59.1	   11.99	   4.93	   2.807	   Reject	  4B	  vs.	  3B	   36.58	   13.34	   2.74	   2.807	   Do	  Not	  Reject	  4B	  vs.	  5B	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  5B	  vs.	  2B	   53.86	   12.24	   4.4	   2.807	   Reject	  5B	  vs.	  1B	   53.28	   12.14	   4.39	   2.807	   Reject	  5B	  vs.	  3B	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  3B	  vs.	  2B	   23.11	   11.96	   1.93	   2.807	   Do	  Not	  Reject	  3B	  vs.	  1B	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  1B	  vs.	  2B	   Do	  Not	  Reject	  (within	  non-­‐sig	  comparison)	  Note:	  “Do	  Not	  Reject	  (within	  non-­‐sig	  .	  comparison)”	  indicates	  that	  any	  comparison	  within	  the	  range	  of	  a	  non-­‐significant	  comparison	  must	  also	  be	  non-­‐significant.	  	  
	  	  	  	  	  	  	  	  	  	  	  The	  results	  of	  the	  Kruskal	  Wallis	  Multiple	  Comparison	  tests	  indicate	  that	  there	  are	  location	  differences	  between	  each	  population	  tested.	  This	  means	  that	  the	  time	  to	  first	  fixation	  for	  all	  of	  the	  foil	  products	  tested	  cannot	  be	  compared	  to	  the	  time	  to	  first	  fixation	  for	  all	  the	  control	  products	  tested.	  The	  metrics	  for	  each	  individual	  foil	  stamped	  product	  can	  only	  be	  compared	  to	  the	  control	  version	  of	  that	  same	  product.	  Due	  to	  these	  location	  differences,	  the	  results	  cannot	  be	  generalized	  to	  describe	  all	  fast	  moving	  consumer	  goods.	  
	   93	  
Survey	  Results	  
Each	  participant	  was	  asked	  to	  take	  a	  survey	  immediately	  following	  the	  shopping	  task	  portion	  of	  the	  study.	  The	  survey	  was	  completed	  through	  Survey	  Monkey	  and	  was	  given	  on	  provided	  computers.	  Every	  participant	  was	  asked	  to	  enter	  his	  or	  her	  participant	  number	  in	  order	  to	  ensure	  confidentiality.	  The	  survey	  included	  questions	  on	  basic	  demographic	  information	  as	  well	  as	  questions	  directly	  relating	  to	  the	  study.	  The	  results	  to	  these	  demographic	  questions	  are	  as	  follows:	  
• Of	  the	  172	  participants,	  113	  were	  male	  (65.70%)	  and	  59	  were	  female	  (34.30%)	  
• Regarding	  participants’	  age,	  52	  (30.41%)	  of	  the	  participants	  were	  between	  the	  ages	  of	  21-­‐29.	  34	  participants	  (19.88%)	  were	  between	  the	  ages	  of	  30-­‐39	  and	  33	  participants	  (19.30%)	  were	  between	  the	  ages	  0f	  40-­‐49.	  Fifty	  (27.24%)	  of	  the	  participants	  were	  50	  or	  over,	  and	  the	  remaining	  3	  (1.75%)	  were	  20	  year	  old	  or	  younger.	  
• Education	  level	  varied	  among	  the	  participants.	  A	  majority	  of	  the	  participants,	  49.42%,	  had	  received	  only	  a	  bachelor’s	  degree.	  A	  total	  of	  52	  participants	  (30.23%)	  had	  received	  a	  graduate	  degree	  or	  higher.	  Eight	  (4.65%)	  participants	  received	  an	  associate	  degree,	  while	  21	  (12.21%)	  had	  completed	  some	  college.	  The	  remaining	  6	  (3.49%)	  participants	  had	  completed	  highschool,	  but	  no	  college	  or	  degree.	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• A	  majority	  (80.70%)	  of	  the	  participants	  were	  employed	  full	  time.	  Of	  the	  remaining	  participants,	  14.62%	  were	  employed	  part	  time,	  1.75%	  were	  retired,	  and	  2.92%	  were	  unemployed.	  
• Than	  annual	  incomes	  were	  evenly	  distributed	  among	  the	  choices.	  A	  majority	  (27.38%)	  of	  the	  participants’	  annual	  income	  was	  between	  $100,000-­‐$149,000.	  
• Ninety-­‐three	  participants	  had	  children,	  while	  77	  particpants	  did	  not.	  Two	  particpants	  chose	  not	  to	  answer	  this	  question.	  
• Half	  of	  the	  participants	  reported	  that	  they	  were	  the	  primary	  shopper	  for	  their	  household,	  while	  30.23%	  were	  sometime	  the	  primary	  shopper,	  and	  19.77%	  reported	  that	  they	  were	  never	  the	  primary	  shopper.	  Additionally,	  63.16%	  of	  the	  participants	  shopped	  once	  a	  week	  or	  more,	  24%	  every	  two	  weeks.	  9.36%	  reported	  to	  shop	  only	  once	  a	  month,	  and	  2.92%	  shopped	  less	  than	  once	  a	  month.	  	  Participants	  were	  asked	  several	  questions	  that	  directly	  pertained	  to	  the	  study.	  The	  purpose	  of	  these	  questions	  was	  to	  gain	  insight	  into	  the	  participants’	  typical	  purchases	  and	  understand	  their	  opinions	  of	  foil	  stamping.	  The	  following	  outlines	  questions	  directly	  relating	  to	  the	  study:	  
• When	  asked	  “How	  often	  do	  you	  consume	  popcorn	  at	  home?”,	  22	  participants	  (12.87%)	  reported	  that	  they	  never	  consumed	  popcorn	  at	  home.	  	  Eighty	  
	   95	  
(46.78%)	  of	  the	  participants	  reported	  consuming	  popcorn	  at	  home	  a	  few	  times	  a	  year.	  Approximately	  17%	  consume	  popcorn	  at	  home	  once	  a	  month,	  while	  another	  17%	  percent	  consume	  popcorn	  a	  few	  times	  a	  month.	  Ten	  participants	  (5.85%)	  consume	  popcorn	  weekly	  at	  home,	  while	  one	  participant	  consumes	  popcorn	  daily.	  
• When	  asked	  if	  they	  consumed	  cereal	  with	  raisins,	  81	  particpants	  responded	  yes,	  while	  88	  participants	  said	  that	  they	  did	  not	  consume	  raisin	  cereal.	  
• Participants	  were	  also	  asked	  if	  they	  consumed	  boxed	  pasta	  dinners.	  125	  (73.53%)	  participants	  claimed	  they	  did	  not	  consume	  boxed	  pasta	  dinners,	  while	  45	  (26.475)	  participants	  did	  consume	  them.	  
• Participants	  were	  asked	  to	  rate	  how	  much	  they	  perceived	  packages	  with	  specialty	  printing	  effects	  to	  be	  of	  higher	  quality	  on	  a	  1-­‐5	  scale,	  with	  (1)	  being	  not	  at	  all,	  (2)	  not	  really,	  (3)	  neutral,	  (4)	  Somewhat,	  and	  (5)	  very	  much.	  50%	  of	  the	  participants	  perceived	  packages	  with	  specialty	  printing	  techniques	  to	  be	  of	  somewhat	  higher	  quality	  than	  those	  without.	  The	  average	  rating	  was	  3.38.	  
• Participants	  were	  asked	  to	  rate	  the	  importance	  of	  specialty	  printing	  techniques	  on	  food	  packaged	  on	  a	  scale	  of	  1-­‐5	  with	  (1)	  being	  not	  at	  all,	  (2)	  somewhat	  not	  important,	  (3)	  neutral,	  (4)	  Somewhat	  important,	  and	  (5)	  very	  important.	  	  Sixty-­‐six	  (38.82%)	  were	  neutral.	  Fifty	  participants	  (29.41%)	  felt	  that	  specialty	  printing	  was	  somewhat	  important,	  while	  8.24%	  felt	  it	  was	  very	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important	  to	  them.	  14.12%	  percent	  felt	  is	  was	  somewhat	  not	  important	  and	  16	  did	  not	  feel	  that	  it	  was	  important	  at	  all.	  	  
	  The	  study	  related	  survey	  results	  indicate	  that	  participant’s	  felt	  neutral	  about	  the	  importance	  of	  foil	  stamping	  on	  packaging.	  	  However,	  the	  participant	  may	  not	  be	  aware	  of	  how	  the	  foil	  stamping	  affects	  their	  attention	  behavior.	  A	  participant	  may	  rate	  the	  foil	  stamping	  as	  unimportant	  but	  the	  foil	  stamping	  could	  still	  affect	  their	  attention	  behavior.	  
	   	  
Purchase	  Decision	  
Participants’	  shopping	  lists	  were	  also	  evaluated.	  Purchase	  decisions	  were	  tallied	  and	  analyzed.	  Several	  participants	  did	  not	  write	  down	  their	  decision	  or	  selected	  an	  item	  outside	  of	  the	  prompted	  product	  category.	  Their	  information	  was	  discarded	  in	  the	  analysis	  of	  purchase	  decision.	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Table	  20:	  Purchase	  data	  for	  Raisin	  Cereal	  
Day 1 
Amount 
purchased % purchased 
Crunchy Raisin - 
Control 35 59.32% 
Extra Raisin - 
Control 24 40.68% 
Day 2   
Crunchy Raisin - 
Control 26 41.94% 
Extra Raisin - Foil 36 58.06% 
Day 3   
Crunchy Raisin - Foil 19 67.86% 
Extra Raisin Control 9 32.14% 	  
On	  day	  1,	  the	  control	  day	  for	  the	  study,	  35	  participants	  (59.32%)	  selected	  the	  crunchy	  raisin	  cereal,	  while	  24	  (40.68%)	  selected	  the	  extra	  raisin	  cereal.	  On	  day	  2,	  the	  foil	  extra	  raisin	  and	  control	  crunchy	  raisin	  were	  the	  two	  choices.	  58.06%	  of	  the	  participants	  selected	  the	  extra	  raisin	  cereal,	  while	  41.94%	  selected	  the	  crunchy	  raisin.	  On	  day	  3,	  the	  choices	  were	  the	  control	  extra	  raisins	  and	  the	  foil	  crunchy	  raisin.	  67.86%	  of	  participants	  selected	  the	  crunchy	  raisin,	  while	  32.14%	  selected	  the	  extra	  raisin	  cereal.	  When	  a	  foil	  stamp	  was	  added	  the	  package,	  the	  crunchy	  raisin	  cereal	  purchases	  increased	  by	  14.39%	  and	  the	  extra	  raisin	  cereal	  purchases	  increased	  by	  42.72%.	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Table	  21:	  Purchase	  data	  for	  Easy	  Skillet	  meals	  
Day 1 
Amount 
purchased % purchased 
Three Cheese - Foil 17 41.46% 
Lasagna 1 - Foil 11 26.83% 
Lasagna 2 - Foil 7 17.07% 
Cheeseburger - Foil 6 14.63% 
Day 2   
Three Cheese - Foil 24 46.15% 
Lasagna 1 - Control 9 17.31% 
Lasagna 2 - Control 7 13.46% 
Cheeseburger - 
Control 12 23.08% 
Day 3   
Three Cheese - 
Control 8 28.57% 
Lasagna 1 - Control 8 28.57% 
Lasagna 2 - Control 5 17.86% 
Cheeseburger - 
Control 7 25.00% 	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  The	  Three	  Cheese	  Easy	  Skillet	  was	  purchase	  by	  41.46%	  of	  the	  participants	  on	  the	  control	  day,	  when	  no	  packages	  had	  foil	  stamping.	  Combined,	  the	  two	  Lasagna	  Easy	  Skillets	  were	  purchased	  by	  43.9%	  and	  the	  Cheeseburger	  was	  purchased	  by	  14.63%.	  On	  day	  2,	  the	  Three	  Cheese	  Easy	  Skillet	  was	  foil,	  and	  the	  other	  three	  packages	  were	  control.	  The	  Three	  Cheese	  was	  purchased	  by	  46.15%	  of	  the	  participants,	  which	  was	  more	  than	  the	  Cheeseburger	  Easy	  Skillet	  (23.08%)	  and	  the	  two	  Lasagnas	  Easy	  Skillets	  combined	  (30.77%).	  On	  the	  control	  day,	  the	  Three	  Cheese	  Easy	  Skillet	  was	  purchased	  by	  28.57%	  of	  participants.	  The	  two	  Lasagna	  meals	  were	  purchased	  by	  46.43%	  of	  the	  participants	  and	  the	  Cheeseburger	  was	  purchased	  by	  25%	  of	  participants.	  	  On	  day	  2,	  when	  only	  the	  Three	  Cheese	  Easy	  Skillet	  had	  a	  foil	  stamp,	  the	  purchases	  increased	  by	  61.53%	  from	  the	  control	  day.	  Adding	  foil	  to	  the	  package	  could	  have	  influenced	  participant	  purchase	  decision.	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Table	  22:	  Purchase	  data	  for	  popcorn	  
Day 1 
Amount 
purchased % purchased 
Best Choice – Foil* 18 32.73% 
BC 2 14 25.45% 
Hyvee 1 14 25.45% 
BC 3 5 9.09% 
Hyvee 4 7.27% 
Day 3   
Best Choice – 
Control* 10 31.25% 
BC 2 5 15.63% 
Hyvee 1 6 18.75% 
BC 3 7 21.88% 
Hyvee 4 12.50% 	  
	  Best	  Choice	  94%	  Fat	  Free	  popcorn	  was	  the	  stimulus	  of	  interest	  in	  testing	  for	  attention	  and	  purchase	  differences.	  32.73%	  of	  participants	  purchased	  the	  Best	  Choice	  94%	  Fat	  Free	  popcorn	  when	  it	  contained	  a	  foil	  stamp.	  This	  was	  only	  a	  4.73%	  increase	  from	  the	  control	  day,	  where	  it	  was	  purchased	  by	  31.25%	  of	  participants.	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Purchase	  Data	  Statistical	  Results	  	  	  	  	  	  	  	  	  	  	  	  	  A	  chi	  square	  test	  was	  used	  to	  compare	  the	  proportions	  of	  the	  stimulus	  purchased	  when	  it	  was	  foil	  vs.	  the	  control	  of	  the	  same	  stimulus.	  The	  Zobs	  test	  statistic	  was	  first	  first	  calculated.	  	  The	  z	  score	  (Appendix	  C)	  was	  used	  to	  calculate	  the	  p-­‐value.	  If	  the	  p-­‐value	  was	  less	  than	  zero,	  the	  null	  hypothesis	  was	  rejecting,	  indicating	  that	  participants	  did	  select	  the	  foil	  significantly	  more	  than	  the	  control	  for	  that	  particular	  product.	  
	  Table	  23:	  Crunchy	  Raisin	  Proportion	  Purchase	  Data	  for	  Chi-­‐square	  Test	  	   Purchased	   Not	   Total	  Foil	  Day	   19	   9	   28	  Control	  Day	   35	   24	   59	  	  Ho:	  πF – πControl ≤ 0 Ha: πF – πControl > 0 	  Zobs	  =	  .766	  Z	  chart	  value	  =	  .7764	  p-­‐value	  =	  1	  -­‐	  .776	  =	  .2236	  .2236	  >	  α	  =	  0.05	  Do	  not	  reject	  Ho	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  It	  can	  be	  concluded	  that	  participants	  did	  not	  purchase	  the	  foil	  crunchy	  raisin	  cereal	  significantly	  more	  than	  the	  control.	  	  
	  	  	  Table	  24:	  Extra	  Raisin	  Proportion	  Purchase	  Data	  for	  Chi-­‐square	  Test	  	   Purchased	   Not	   Total	  Foil	  Day	   36	   26	   62	  Control	  Day	   24	   35	   59	  
	   	   	  	  Ho:	  πF – πControl ≤ 0 Ha: πF – πControl > 0 
 Zobs	  =	  1.91	  Z	  chart	  value	  =	  .9719	  p-­‐value	  =	  1	  -­‐	  .9719	  =	  .028	  .028	  <	  α	  =	  0.05	  Reject	  Ho	  There	  is	  evidence	  that	  participants	  did	  purchase	  the	  extra	  raisin	  cereal	  significantly	  more	  when	  it	  was	  foil	  stamped	  compared	  to	  the	  control	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Table	  25:	  3	  Cheese	  Easy	  Skillet	  Proportion	  Purchase	  Data	  for	  Chi-­‐square	  Test	  	   Purchased	   Not	   Total	  Foil	  Day	   24	   28	   52	  Control	  Day	   8	   20	   28	  	  Ho:	  πF – πControl ≤ 0 Ha: πF – πControl > 0 
 Zobs	  =	  1.1	  Z	  chart	  value	  =	  .8643	  p-­‐value	  =	  1	  -­‐	  .8643	  =	  .1357	  .1357	  >	  α	  =	  0.05	  Do	  not	  reject	  Ho	  It	  can	  be	  concluded	  that	  participants	  did	  not	  purchase	  the	  Three	  Cheese	  Easy	  Skillet	  significantly	  more	  than	  the	  control.	  
	  Table	  26:	  Popcorn	  Proportional	  Purchase	  Data	  for	  Chi-­‐square	  Test	  	   Purchased	   Not	   Total	  Foil	  Day	   18	   37	   55	  Control	  Day	   10	   22	   32	  
	  Ho:	  πF – πControl ≤ 0 Ha: πF – πControl > 0 
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 Zobs	  =	  .142	  Z	  chart	  value	  =	  .5398	  p-­‐value	  =	  1	  -­‐	  .5398	  =	  .4602	  ..4602	  >	  α	  =	  0.05	  Do	  not	  reject	  Ho	  	  	  	  	  	  	  	  	  	  It	  can	  be	  concluded	  that	  participants	  did	  not	  purchase	  the	  popcorn	  significantly	  more	  than	  the	  control.	  	  
	  	  	  	  	  	  	  The	  chi-­‐square	  significance	  tests	  completed	  for	  purchase	  decision	  indicate	  that	  the	  foil	  stamping	  varies	  among	  different	  products.	  Adding	  foil	  stamping	  can	  provide	  a	  significant	  benefit	  in	  some	  cases,	  whereas	  other	  cases	  it	  may	  not	  affect	  consumer	  purchase	  decision	  at	  all.	  	  The	  Extra	  Raisin	  cereal	  was	  purchased	  significantly	  more	  often	  when	  foil	  stamping	  was	  present	  compared	  to	  the	  control	  Extra	  Raisin	  cereal.	  	  However,	  the	  foil	  stamping	  had	  no	  significant	  effects	  on	  Crunchy	  Raisin	  cereal,	  popcorn,	  or	  the	  Three	  Cheese	  Easy	  Skillet.	  	  A	  brand	  manager	  for	  the	  Extra	  Raisin	  cereal	  may	  want	  to	  seriously	  consider	  adding	  a	  foil	  stamp	  to	  that	  particular	  product,	  as	  it	  did	  significantly	  increase	  purchase	  decision	  and	  consumer	  attention.	  Since	  foil	  stamping	  did	  not	  increase	  purchase	  decision	  for	  the	  other	  three	  products,	  it	  may	  not	  be	  worth	  to	  add	  foil	  stamping.	  	  	  
Consumer	  perception	  of	  the	  premium	  quality	  of	  product	  could	  affect	  purchase	  results.	  Participants	  may	  not	  view	  popcorn	  as	  a	  premium	  item,	  and	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therefore,	  are	  not	  as	  influenced	  by	  the	  foil	  stamp.	  	  In	  contrast,	  participants	  may	  have	  viewed	  the	  “Extra	  Raisin”	  aspect	  of	  that	  raisin	  bran	  cereal	  as	  premium	  cereal	  product.	  This	  could	  have	  caused	  participants	  to	  pay	  more	  attention	  to	  the	  foil	  stamp	  resulting	  in	  more	  purchases	  of	  that	  item.	  A	  manager	  in	  charge	  of	  the	  Extra	  Raisin	  cereal	  would	  most	  likely	  add	  a	  foil	  stamp	  to	  the	  product,	  while	  a	  brand	  manager	  for	  the	  popcorn	  product	  would	  most	  likely	  decide	  not	  to	  add	  a	  foil	  stamp	  based	  on	  the	  purchase	  results.	  
	  
Actual	  Production	  Data	  (provided	  by	  the	  FSEA	  
Table	  27:	  Production	  Data	  for	  44	  different	  AWG	  cereal	  products	  	  Year	   #	  of	  units	   	  2010	  units	   3,880,996	   No	  enhancements	  2011	  units	   4,448,108	   Enhanced	  products	  	  2012	  units	   4,507,501	   Enhanced	  products	  2013	  untils	   4,867,488	   Enhanced	  products	  	   The	  production	  data	  for	  44	  different	  AWG	  brand	  cereal	  products	  that	  involved	  holographic	  foil	  stamping	  is	  shown	  in	  Table	  27.	  There	  was	  a	  25.4%	  growth	  in	  production	  from2010	  to	  2013	  and	  a	  7.8%	  compound	  annual	  growth	  (check	  this).	  The	  estimated	  retail	  value	  of	  growth	  would	  be	  approximately	  $5,820,891	  (2,180,109	  units	  at	  an	  average	  of	  $2.67	  per	  unit).	  The	  cost	  of	  enhancements	  over	  the	  three-­‐year	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period	  is	  approximately	  $1,180,354	  (13,823,097	  units	  at	  $.08539	  per	  unit).	  According	  to	  reports	  the	  retail	  margin	  on	  these	  products	  averages	  at	  $.60	  per	  unit,	  making	  the	  estimated	  margin	  generated	  by	  growth	  $1,308,065.40.	  This	  data	  indicates	  that	  in	  this	  particular	  case,	  the	  added	  cost	  of	  foil	  stamping	  was	  worth	  it	  in	  regard	  to	  sales.	  	  
This	  data	  correlates	  to	  the	  attention	  and	  purchase	  decision	  data	  found	  in	  the	  study.	  For	  both	  cereal	  products	  participants’	  total	  fixation	  duration	  was	  significantly	  higher	  when	  the	  product	  had	  a	  foil	  stamp.	  Additionally,	  purchases	  increased	  when	  the	  product	  contained	  a	  foil	  stamp	  for	  both	  of	  the	  raisin	  cereal	  products.	  
Table	  28:	  Production	  Data	  for	  11	  different	  AWG	  Easy	  Skillet	  products	  	  Year	   #	  of	  units	   	  2012	  units	   975,288	   No	  enhancements	  2013	  units	   1,773,139	   Enhanced	  products	  	  	  
The	  production	  data	  for	  11	  different	  types	  of	  AWG	  Easy	  Skillet	  products	  that	  involved	  holographic	  foil	  stamping	  shown	  in	  Table	  28.	  There	  was	  an	  81.8%	  growth	  in	  production	  from	  2012	  to	  2013.	  The	  estimated	  retail	  value	  of	  this	  growth	  was	  approximately	  $1,507,938	  (797,851	  units	  at	  average	  $1.89	  per	  unit).	  The	  cost	  of	  enhancements	  for	  the	  one	  year	  period	  was	  $82,273.64	  (1,773,139	  units	  at	  .0464	  per	  unit).	  This	  increase	  in	  production	  is	  an	  indicator	  that	  the	  foil	  stamping	  increased	  the	  sales	  of	  the	  Easy	  Skillet	  products.	  This	  data	  correlates	  with	  the	  eye	  tracking	  data	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gathered.	  When	  all	  of	  the	  Easy	  Skillet	  products	  were	  foil	  stamped,	  the	  time	  to	  first	  fixation	  was	  significantly	  lower	  than	  when	  none	  of	  the	  products	  were	  foil	  stamped.	  Additionally,	  the	  time	  to	  first	  fixation	  was	  significantly	  lower	  for	  the	  Three	  Cheese	  Easy	  Skillet	  when	  it	  contained	  a	  foil	  stamp	  compared	  to	  the	  control.	  	  	  
	  
	  
	  
	  	  	  	  ‘	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CHAPTER	  FOUR	  	  CONCLUSIONS	  	  
Concluding	  Remarks	  Packages	  that	  contain	  foil	  stamping	  are	  diverse.	  In	  some	  instances	  the	  foil	  stamping	  affects	  consumer	  attention	  in	  a	  positive	  way,	  in	  some	  cases	  foil	  stamping	  has	  no	  effect,	  and	  in	  a	  few	  cases	  it	  may	  negatively	  impact	  the	  product	  in	  terms	  of	  consumer	  attention.	  This	  research	  determined	  that	  foil	  stamping	  can	  have	  a	  positive	  impact	  on	  consumer	  attention.	  For	  instance,	  the	  total	  fixation	  duration	  was	  significantly	  higher	  for	  both	  cereal	  products	  tested.	  The	  time	  to	  first	  fixation	  was	  significantly	  lower	  for	  both	  of	  the	  Easy	  Skillet	  comparisons.	  The	  purchase	  preference	  of	  the	  Extra	  Raisin	  Cereal	  was	  significantly	  higher	  when	  foil	  was	  present.	  Other	  results	  indicate	  that	  foil	  stamping	  may	  have	  no	  effect	  on	  consumer	  attention	  and	  could	  possibly	  even	  detract	  from	  the	  product.	  The	  results	  of	  this	  experiment	  should	  not	  be	  interpreted	  as	  foil	  stamping	  is	  not	  significant.	  Instead,	  they	  show	  the	  effect	  on	  consumer	  behavior	  varies	  among	  products	  in	  different	  product	  categories.	  	  
Package	  designers	  are	  constantly	  faced	  with	  the	  task	  of	  creating	  a	  package	  that	  breaks	  through	  the	  clutter	  in	  a	  retail	  environment.	  In	  order	  to	  accomplish	  this,	  a	  designer	  may	  consider	  adding	  foil	  stamping	  to	  a	  package	  to	  increase	  consumer	  attention.	  	  Based	  on	  the	  varying	  results	  of	  this	  study,	  it	  can	  be	  concluded	  that	  more	  consumer	  behavior	  studies	  will	  need	  to	  be	  performed	  for	  any	  product	  in	  question.	  The	  methodology	  used	  in	  the	  research	  provides	  a	  guideline	  for	  how	  these	  consumer	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studies	  should	  be	  conducted.	  Several	  different	  methods	  were	  used	  to	  test	  the	  effects	  of	  foil	  stamping.	  	  Package	  designers	  can	  decide	  which	  of	  the	  three	  methods	  used	  will	  work	  best	  for	  the	  product	  in	  question.	  For	  example,	  if	  the	  designer	  wants	  to	  test	  an	  entire	  product	  line,	  such	  as	  the	  Easy	  Skillet	  meals,	  they	  would	  be	  able	  to	  follow	  the	  methodology	  used	  to	  test	  that	  product.	  	  
The	  original	  goal	  of	  this	  research	  was	  to	  determine	  the	  global	  effectiveness	  of	  foil	  stamping.	  The	  results	  of	  this	  research	  could	  not	  determine	  that	  foil	  stamping	  works	  for	  every	  product	  category.	  However,	  it	  may	  significantly	  benefit	  one	  product	  while	  detracting	  from	  a	  different	  product.	  	  The	  main	  takeaway	  from	  this	  research	  should	  be	  that	  consumer	  attention	  does	  vary	  in	  response	  to	  foil	  stamping	  among	  different	  products,	  therefore	  more	  consumer	  studies	  need	  to	  be	  performed	  using	  this	  methodology	  for	  each	  particular	  product	  in	  question.	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CHAPTER	  FIVE	  
RECOMMENDATIONS	  
A	  limitation	  of	  this	  study	  was	  that	  it	  was	  strictly	  limited	  to	  the	  products	  tested.	  Based	  on	  the	  statistical	  results,	  it	  is	  not	  possible	  to	  apply	  the	  research	  findings	  to	  all	  product	  categories.	  	  It	  is	  recommended	  that	  package	  designers	  use	  the	  methodology	  to	  determine	  the	  effectiveness	  of	  foil	  stamping	  for	  the	  particular	  product	  in	  question.	  With	  a	  similar	  methodology,	  another	  study	  could	  be	  conducted	  using	  eye	  tracking	  to	  test	  consumer	  attention	  on	  foil	  stamping	  for	  virtually	  any	  product.	  	  
Another	  variation	  of	  this	  study	  could	  be	  performed	  testing	  several	  different	  foil	  colors	  for	  one	  particular	  package.	  For	  example,	  a	  designer	  for	  a	  cereal	  package	  may	  want	  to	  test	  three	  different	  colors	  of	  foil	  stamping	  to	  see	  which	  is	  the	  most	  effective	  on	  that	  package.	  Designers	  may	  also	  want	  to	  test	  how	  much	  foil	  stamping	  relative	  to	  the	  package	  size	  is	  needed	  to	  make	  a	  difference	  in	  consumer	  attention.	  	  By	  using	  the	  methodology	  presented	  in	  this	  research,	  designers	  could	  determine	  what	  percentage	  of	  the	  surface	  area	  is	  needed	  to	  make	  a	  significant	  difference	  in	  attention.	  This	  would	  help	  maximize	  that	  benefit	  of	  the	  foil	  stamping	  while	  minimizing	  the	  cost.	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APPENDIX	  A	  RAW	  DATA	  	  
POPCORN	  
	   	   	   	   	  
Participant	  #	   TTFF-­‐Foil	   TFD-­‐Foil	   Participant	  #	  
TTFF	  -­‐	  
Control	  
TFD	  -­‐	  
Control	  
A14	   0.47	   0.3	   3A12	   3.03	   1.8	  
A13	   1.97	   2.5	   3A7	   1.83	   2.33	  
A16	   1.43	   0.47	   3A22	   8.13	   1.9	  
A17	   1.13	   0.67	   3A9	   2.7	   0.17	  
A18	  
	   	  
3A24	   1.13	   1.9	  
A19	  
	   	  
3A8	   18.43	   0.4	  
A1	   4.07	   0.3	   3A23	   0.8	   5.17	  
A21	  
	   	  
3A10	  
	   	  A22	   3.43	   0.2	   3A25	   2.27	   3.43	  
A23	   2.3	   2.2	   3A27	   6.43	   2.8	  
A24	   0.83	   1.77	   3A28	   4.33	   0.6	  
A25	  
	   	  
3A26	   10.73	   0.37	  
A26	  
	   	  
3A30	   8.3	   0.5	  
A27	  
	   	  
3A32	   8.37	   0.2	  
A28	   4.57	   3	   3A31	   0.13	   2.47	  
A29	   4.27	   0.33	   3A13	   9.63	   0.77	  
A30	   5.07	   2.77	   3A33	   5.53	   1.83	  
A3	   2.77	   0.27	   3A35	   1.77	   0.97	  
A31	   3.6	   0.7	   3A34	  
	   	  A32	  
	   	  
3A11	   4.73	   1.5	  
P2	  
	   	  
3A14	   1.2	   1.7	  
P1	   2.47	   0.53	   3A16	  
	   	  P3	   3.7	   2.93	   3A3	  
	   	  P4	   0.53	   1.83	   3A15	   1.1	   3.3	  
P5	  
	   	  
3A18	   8.47	   0.53	  
P6	   5.47	   1.07	   3A5	   2.87	   0.43	  
P7	   2.57	   0.6	   3A19	   2.3	   0.77	  
P9	   6.73	   0.77	   3A2	   1.37	   2.93	  
A7	   2.73	   0.9	   3A6	   0.3	   2.6	  
P8	   0.23	   0.2	   3A21	   0.87	   2.7	  
P12	   1.6	   0.4	  
	   	   	  P14	   2.47	   0.37	  
	   	   	  P13	   4.93	   0.67	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P15	   2.53	   0.37	  
	   	   	  P16	   3.33	   0.27	  
	   	   	  P17	  
	   	   	   	   	  P18	  
	   	   	   	   	  P19	   2.63	   1.4	  
	   	   	  A8	  
	   	   	   	   	  P20	   2.13	   0.27	  
	   	   	  P21	   1.63	   1.43	  
	   	   	  P22	  
	   	   	   	   	  P23	   4.07	   0.07	  
	   	   	  P24	   0.23	   1.1	  
	   	   	  P25	   2.37	   1.53	  
	   	   	  P26	   1.5	   0.73	  
	   	   	  P28	   2.63	   1.3	  
	   	   	  P29	  
	   	   	   	   	  P27	  
	   	   	   	   	  A11	  
	   	   	   	   	  P30	  
	   	   	   	   	  P31	   1.93	   0.53	  
	   	   	  A33	   2.77	   0.33	  
	   	   	  A35	   3	   0.6	  
	   	   	  A36	   6.53	   0.17	  
	   	   	  A34	  
	   	   	   	   	  A37	   3.03	   3.07	  
	   	   	  A38	   0.47	   0.67	  
	   	   	  A39	   1.23	   1.4	  
	   	   	  A9	   3.1	   0.7	  
	   	   	  A10	   5.57	   1.9	  
	   	   	  A12	   2.5	   2.67	  
	   	   	  	  
Crunchy	  
	   	   	   	   	  Participant	  #	   TTFF	  Foil	   TFD	  Foil	   Participant	  #	   TTFF-­‐Control	   TFD	  Control	  
3A12	   0.13	   5.07	   A14	   0.03	   0.13	  
3A7	   0.63	   0.77	   A13	   1.1	   3.5	  
	   	   	  
A16	   1.27	   0.3	  
3A9	   0.77	   0.87	   A17	  
	   	  3A24	   0.03	   3.5	   A18	   0.03	   1.1	  
3A8	   2.53	   3.2	   A20	   0.07	   1.03	  
3A23	   0.17	   3.53	   A19	  
	   	  
	   	   	  
A1	   1.5	   1.07	  
3A25	   0.83	   3.6	   A21	   0.17	   2.37	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3A27	   0.37	   1.53	   A22	  
	   	  3A28	   1.17	   2.1	   A23	   0.2	   0.53	  
3A26	   2	   1.83	   A24	   0.23	   0.27	  
3A30	   0.07	  
	  
A25	  
	   	  3A32	  
	  
0.5	   A26	   1.8	   1.03	  
3A31	   0.17	  
	  
A27	   0.03	   0.07	  
3A13	   0.03	   3.33	   A28	   1.87	   0.73	  
3A33	   0.1	   4.73	   A29	  
	   	  3A35	   1.1	   3.97	   A30	   0.33	   3.27	  
3A34	   1.17	   0.3	   A3	   0.03	   0.43	  
3A11	   0.37	   5	   A31	   0.03	   0.7	  
3A14	   2.27	   3.57	   A32	  
	   	  3A16	   0.9	   5.33	   P2	   0.07	   0.03	  
3A3	   0.57	   3.1	   P1	   3.2	   0.33	  
3A15	   9.33	   1.2	   P3	   0.03	   0.77	  
3A18	   2.6	   0.37	   P4	   0.9	   0.03	  
3A5	   1.8	   1.23	   P5	   0.03	   0.93	  
3A19	   0.2	   1.07	   P6	   1.97	   0.33	  
3A2	   3.43	   3.47	   P7	  
	   	  3A6	   1.43	   0.53	   P9	   2.87	   1.17	  
3A21	   1.31	   2.17	   A7	  
	   	  
	   	   	  
P8	   0.2	   3.17	  
	   	   	  
P10	   0.37	   0.8	  
	   	   	  
P12	   1.33	   0.23	  
	   	   	  
P14	   0.73	   0.47	  
	   	   	  
P13	   2.2	   0.2	  
	   	   	  
P15	   0.03	   0.57	  
	   	   	  
P16	   0.23	   0.27	  
	   	   	  
P17	   1.87	   0.27	  
	   	   	  
P18	  
	   	  
	   	   	  
P19	   1.13	   4.03	  
	   	   	  
A8	  
	   	  
	   	   	  
P20	  
	   	  
	   	   	  
P21	   4.63	   2.53	  
	   	   	  
P22	   2.37	   1	  
	   	   	  
P23	  
	   	  
	   	   	  
P24	  
	   	  
	   	   	  
P25	   0.23	   3.63	  
	   	   	  
P26	  
	   	  
	   	   	  
P28	   2.5	   2.03	  
	   	   	  
P29	  
	   	  
	   	   	  
P27	   4	   0.4	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A11	   2.8	   2.1	  
	   	   	  
P30	  
	   	  
	   	   	  
P31	   2.03	   1.23	  
	   	   	  
A33	   0.5	   0.23	  
	   	   	  
A35	   0.2	   1.93	  
	   	   	  
A36	   0.47	   0.67	  
	   	   	  
A34	  
	   	  
	   	   	  
A37	  
	   	  
	   	   	  
A38	   0.03	   2.13	  
	   	   	  
A39	   0.2	   1.83	  
	   	   	  
A9	   0.8	   0.8	  
	   	   	  
A10	   0.53	   4	  
	   	   	  
A12	   1.4	   0.43	  	  
Extra	  Raisin	  
	   	   	   	   	  Participant	  #	   TTFF	  Foil	   TFD	  Foil	   Participant	  #	   TTFF-­‐Control	   TFD	  -­‐	  Control	  
2A8	   0.03	   0.77	   A14	  
	   	  2P17	   4.17	   3.43	   A13	   2.13	   5.2	  
2P35	   1.37	   8.5	   A16	   0.4	   0.33	  
2A19	   0.07	   1.27	   A17	   0.23	   0.27	  
2P26	   0.1	   2.67	   A18	   1.13	   1.4	  
2P28	   0.13	   3.9	   A20	  
	   	  2A20	   0.43	   0.43	   A19	  
	   	  2A21	   0.03	   2.13	   A1	   0.07	   1.33	  
2P29	   0.9	   5.57	   A21	  
	   	  2A22	   3.1	   0.17	   A22	  
	   	  2P30	   1.3	   2.1	   A23	   0.03	   0.17	  
2A24	   0.97	   3.13	   A24	  
	   	  2P31	   1.7	   4.23	   A25	  
	   	  2P32	  
	   	  
A26	   4.23	   0.07	  
2A25	   1.97	   2.83	   A27	  
	   	  2P33	   0.07	   1.73	   A28	   2.13	   0.3	  
2A26	  
	   	  
A29	   0.13	   0.27	  
2A27	  
	   	  
A30	   1.17	   1.07	  
2A28	   0.37	   1.43	   A3	   0.8	   0.57	  
2A10	   0.2	   3.23	   A31	  
	   	  2P36	   1.07	   3.03	   A32	   0.1	   0.7	  
2P18	  
	   	  
P2	   0.17	   0.4	  
2A29	   8.2	   0.3	   P1	   0.03	   1.9	  
2A30	   2.87	   1.67	   P3	   0.8	   0.67	  
2A31	   4.03	   3.87	   P4	   0.03	   0.03	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2P1	  
	   	  
P5	   3.27	   0.1	  
2P2	   0.53	   7.6	   P6	  
	   	  2P3	   0.6	   7.23	   P7	   0.03	   0.43	  
2P4	   1.17	   2.47	   P9	  
	   	  2P6	   1.2	   0.9	   A7	   0.57	   0.53	  
2P7	   0.63	   0.03	   P8	   1.2	   1.2	  
2P8	   2.4	   2.33	   P10	  
	   	  2A11	   0.23	   4.5	   P12	   0.97	   0.37	  
2A1	   0.87	   1.9	   P14	   3.1	   0.7	  
2P20	   0.5	   0.27	   P13	   1.13	   1.07	  
2P9	   2.23	   2.37	   P15	   0.87	   0.67	  
2P10	   0.73	   1.93	   P16	   0.03	   0.57	  
2P11	   1.73	   0.93	   P17	   2.27	   0.17	  
2P12	   1.27	   1.03	   P18	   1.17	   0.83	  
2P13	   0.03	   1.1	   P19	   5.83	   3.2	  
2P14	   0.13	   2.77	   A8	  
	   	  2P15	   5.23	   1.27	   P20	  
	   	  2P16	   1.1	   0.67	   P21	   0.03	   2.2	  
2P19	  
	   	  
P22	   0.93	   1.6	  
2A12	   3.47	   1.77	   P23	   0.03	   0.57	  
2A4	   2.8	   0.33	   P24	  
	   	  2P21	   0.23	   4.1	   P25	   0.07	   4.27	  
2A2	   2.13	   0.83	   P26	   0.1	   0.03	  
2A13	   0.37	   2.43	   P28	   0.03	   1.27	  
2P22	   9	   1.03	   P29	  
	   	  2A15	   2.9	   1.77	   P27	   3.5	   0.8	  
2A3	   0.2	   1.97	   A11	   2.6	   1.33	  
2A5	   4.23	   0.8	   P30	   0.63	   0.9	  
2A16	   0.4	   2	   P31	   3.6	   0.33	  
2P23	   0.2	   5.47	   A33	   0.07	   0.43	  
2A7	   7.4	   1.03	   A35	  
	   	  2A17	   0.13	   1.87	   A36	  
	   	  2P24	  
	   	  
A34	  
	   	  2P25	   2.87	   3.63	   A37	   0.23	   1.3	  
2A18	   0.93	   1.63	   A38	   3.47	   2.9	  
	  	  
	   	  
A39	   0.63	   0.7	  
	   	   	  
A9	   0.37	   1.17	  
	   	   	  
A10	   0.03	   2.7	  
	   	   	  
A12	  
	   	  	  
ALL	  Easy	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Skillet	  
Participant	  #	   TTFF	  -­‐Foil	   TFD	  -­‐	  Foil	   Participant	  #	   TTFF	  Control	   TFD	  Control	  
A14	   0.03	   1.57	   3A12	   1.4	   7.13	  
A13	   1.07	   9.2	   3A7	   0.97	   6.13	  
A16	   0.87	   5.77	   3A22	   5.57	   4.63	  
A17	  
	   	  
3A9	   1.77	   0.2	  
A18	   2.33	   5.27	   3A24	   0.07	   5.6	  
A20	   0.4	   0.67	   3A8	   0.7	   5	  
A19	   1.63	   0.03	   3A23	   11.93	   8.83	  
A1	   0.6	   1.07	   3A10	  
	   	  A21	   0.17	   2.17	   3A25	   3.73	   5.63	  
A22	   1.23	   0.93	   3A27	   1.97	   14.13	  
A23	   0.93	   3.27	   3A28	   7.5	   6.13	  
A24	   0.2	   8.37	   3A26	   0.13	   7	  
A25	  
	   	  
3A30	  
	   	  A26	   3.13	   0.3	   3A32	   1.17	   6.7	  
A27	   0.03	   4.6	   3A31	   0.8	   1.17	  
A28	   0.3	   11.37	   3A13	   0.1	   2.43	  
A29	   0.63	   0.67	   3A33	   3.63	   3.5	  
A30	   0.07	   13.03	   3A35	   0.17	   2.6	  
A3	   2.63	   1.67	   3A34	   6.8	   2.47	  
A31	   0.1	   1.93	   3A11	   0.13	   1.97	  
A32	   0.03	   0.27	   3A14	   0.33	   1.93	  
P2	   0.67	   1.2	   3A16	   7.83	   17.17	  
P1	   1.33	   0.33	   3A3	   4.03	   2.67	  
P3	   2.17	   11.1	   3A15	   0.47	   2.03	  
P4	   0.03	   0.8	   3A18	   0.57	   16.9	  
P5	   0.03	   0.93	   3A5	   0.03	   6.63	  
P6	   0.13	   6.37	   3A19	   3.23	   6.83	  
P7	   0.33	   3.1	   3A2	   0.13	   4.3	  
P9	   0.77	   6.9	   3A6	   3.57	   8.67	  
A7	   1.23	   2.97	   3A21	   0.53	   23.37	  
P8	   0.8	   4.5	  
	   	   	  P10	   0.13	   1.1	  
	   	   	  P12	   0.03	   3.83	  
	   	   	  P14	   0.17	   3.73	  
	   	   	  P13	   0.07	   1.37	  
	   	   	  P15	   0.3	   1.63	  
	   	   	  P17	   0.7	   3.93	  
	   	   	  P18	   0.03	   1.97	  
	   	   	  P19	   2.07	   9.63	  
	   	   	  A8	   0.33	   1.8	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P20	   1.1	   0.33	  
	   	   	  P21	   1.53	   4.27	  
	   	   	  P22	   1.5	   1.1	  
	   	   	  P23	   1.47	   1.43	  
	   	   	  P24	   0.07	   1.33	  
	   	   	  P25	   2.73	   10.4	  
	   	   	  P26	   0.07	   0.33	  
	   	   	  P28	   0.77	   10.37	  
	   	   	  P29	   0.17	   0.97	  
	   	   	  P27	   1.13	   0.8	  
	   	   	  A11	   0.23	   2.23	  
	   	   	  P30	   3.03	   1.37	  
	   	   	  P31	   0.5	   2.67	  
	   	   	  A33	   0.5	   1.93	  
	   	   	  A35	   0.1	   0.87	  
	   	   	  A36	   0.27	   1.4	  
	   	   	  A34	  
	   	   	   	   	  A37	   0.17	   7.53	  
	   	   	  A38	   0.4	   7.73	  
	   	   	  A39	   0.03	   6.13	  
	   	   	  A9	   0.57	   1.4	  
	   	   	  A10	   0.23	   0.2	  
	   	   	  A12	   0.03	   1.97	  
	   	   	  	  
3	  CHEESE	  
	   	   	   	   	  Participant	  #	   TTFF	  Foil	   TFD	  Foil	   Participant	  #	   TTFF	  Control	   TFD	  Control	  
2A8	   0.67	   0.77	   3A12	   2.03	   4.57	  
2P17	   0.73	   5.27	   3A7	   0.97	   1.37	  
2P35	   0.13	   1.17	   3A22	   7.03	   0.8	  
2A19	   0.63	   1.93	   3A9	  
	   	  2P26	   1.9	   0.5	   3A24	   1.17	   1.67	  
2P28	   2.27	   6.8	   3A8	   5.47	   0.77	  
2A20	  
	   	  
3A23	   12.7	   2.67	  
2A21	   1.7	   0.93	   3A10	  
	   	  2P29	   1.47	   1.67	   3A25	   5.2	   1.2	  
2A22	   2.67	   2.77	   3A27	   7.63	   3.33	  
2P30	   3	   2.3	   3A28	   11.57	   1.17	  
2A24	   2.07	   3.23	   3A26	   14.97	   1.07	  
2P31	   0.73	   0.43	   3A30	  
	   	  2P32	  
	   	  
3A32	   2.57	   2.63	  
2A25	   0.53	   1.27	   3A31	   13.4	   0.57	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2P33	   3.23	   0.97	   3A13	   1.7	   0.47	  
2A26	  
	   	  
3A33	   4.07	   2.2	  
2A27	  
	   	  
3A35	   5.17	   0.43	  
2A28	   2.97	   0.5	   3A34	   8.57	   0.23	  
2A10	   2.2	   5.97	   3A11	   0.13	   0.6	  
2P36	   4.23	   1.23	   3A14	   0.33	   1.17	  
2P18	  
	   	  
3A16	   11.17	   3.1	  
2A29	   1.1	   0.4	   3A3	   4.87	   0.8	  
2A30	   1.6	   0.27	   3A15	   0.47	   0.83	  
2A31	   2.3	   2.2	   3A18	   4.53	   3.8	  
2P1	  
	   	  
3A5	   6.53	   0.83	  
2P2	   0.37	   5.47	   3A19	   3.83	   2.13	  
2P3	   0.07	   6.8	   3A2	   0.7	   1.8	  
2P4	   0.97	   7.5	   3A6	   7.5	   1.47	  
2P6	   0.97	   0.4	   3A21	   0.53	   11.37	  
2P7	  
	   	   	   	   	  2P8	   4.63	   1.57	  
	   	   	  2A11	  
	   	   	   	   	  2A1	   4.93	   1.33	  
	   	   	  2P20	   4.3	   0.5	  
	   	   	  2P9	   0.63	   2.17	  
	   	   	  2P10	   0.33	   1.03	  
	   	   	  2P11	   1	   0.73	  
	   	   	  2P12	  
	   	   	   	   	  2P13	   2.5	   3.4	  
	   	   	  2P14	   0.7	   4.7	  
	   	   	  2P15	   1.87	   1.63	  
	   	   	  2P16	   0.8	   0.9	  
	   	   	  2P19	  
	   	   	   	   	  2A12	   1.43	   2.9	  
	   	   	  2A4	  
	   	   	   	   	  2P21	   1.23	   2.53	  
	   	   	  2A2	   1.03	   0.63	  
	   	   	  2A13	   1.03	   3.53	  
	   	   	  2P22	   5.67	   2	  
	   	   	  2A15	   2.37	   5.23	  
	   	   	  2A3	   0.83	   0.17	  
	   	   	  2A5	   0.07	   0.63	  
	   	   	  2A16	   2.1	   1.87	  
	   	   	  2P23	   0.3	   3.13	  
	   	   	  2A7	   3.6	   1.2	  
	   	   	  2A17	   7.57	   0.23	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2P24	   1.7	   1.23	  
	   	   	  2P25	   1.37	   4.37	  
	   	   	  2A18	   3	   0.37	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